)]

[

Approved For Release 2002/05/09 :

pproved For Release , ;. CIA- - -
A d For Rel 2002/05/09 ;: CIA-RDP79 01093A000200010015-0

s daado e

i
i

{CIA RDP79-01093A000

CONFID

SFCURTTY INFORM:.TICN

PROVISIONAL IN TT‘?LLI TL

PRTROLEUM IN THE SOVIFT 810C

SURVTY OF ”Qqu.'lIB:'fo.L'I‘I}TQ
IN FUTURY PFTROL¥UM RFF}NIJC- N e U&‘;&

"CIA/RR FR=17 (1 D)

22 September 1552

Noté_ '

The data and conclusiocas i: this report

do not necessarily renvessat

position of ORR and shoydd be regarded

as provisional only and sabject to re=
Additionzl data or-commenis

vision.

which may be available %o the user ars

solicited.

WARNING

This material contains mfc;ma don afi reting
national devense of the United States within
meaning of t“w espionage law, 7itle 16, USC,

793 and 79k, the transmissien of reveleiion of

which in any mamner to an unaa:horized person i

prohibited by law.

CENTRAL INTFLLIC WIC“ a”"‘NPY

Office of Resekﬁch' and

ﬁqﬁi’l\ﬁ”:‘)/ 3

Z@ﬁ

3'7 REPORY .
B R e R 4
DOCUMENT NO, ? y
110 CHANGE 4 CLASS, L),
| DECLASSIFIED
CLASS. CHANGED TO: T8 8 H&i
NEXT REVIEWDATE: .~
AUTH: aHR 7
DATE ¥/ Y ,REV‘E‘NE’R 372044
(9D POTRETTALS
B
e §nal
£
.
. &
iy :
-
N
Zeports .
oo



1
-
-
i
i
@
:
-
i
i
S e
i
=t
E
1
[
-

‘and various studies directed toward speciric eritical

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0

SECURITY INFOHMATION

CONFIDENTIAL

FOREWOR@A

This report is one of a series of ?rﬂvisiona] renorts pertainin; tn
petroleum in the Soviet Bloc. The ent::ere series is intended to cover nil
.phases of vetroleum; natural gas, and sy thetic iiow.d fusls in the Scoict
Bloc. These renorts are presented.as én intermediate step in conso idal
pertinent intelligence on the subject and not as a fipished study. I ite
consolicdation of the availavle infarmaﬁimn, varicus recorts and documeris
representing: research by other intelligm:ce agencies wore utilized Ao i
with the results of research and anlysia by members of the staff of:lit,

It is intended that this series of roports will serve the folloming
purposes s

8. Represent a base for contributicns aad ad idtions by 0TA and otiog

L]

agencles actively interested in newroleurn intelligence,
b, Facilitate the selection of the coecific and debailed zavs in

intelligence warranting oriority attenticu,

o

€. Provide the basis for a broad study on peiroleum in the Soviot [

problens.
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Survey uf Possibilities and Potenti eﬂs in
“Tuture Petroleun Nefining in the 055

Introduction
L2t A

Possible Future Soviet fiei‘ining Programs.

Avﬁlable intelligeme does nots @ontm sufficient izzfozmaicn %o :imamﬁ‘y
an sctual general tx'and in foviet plam& for future 1&£’i.mry mmtmetiaﬁ, :ﬁ,
ie ant,imiy probables, hcrwwms that the Soviate do have Bn avesnll miﬁm*y
aansbmtﬁ.on‘p:}ogm of sone kind, It is fwrther pessible by weans of é:-e:ﬁmﬁ.ﬁs}»
considsrations to establih the probsbility | that the pxmcwgb;jmma of thss

overall swhsm £a11 within the Jimite aafmimbh by tm dis*im*

designated as a high a:tane rating prm*am amd the oth@r ag a- h.igh g@nm L dislzilm
late vield programe [he tuwo progroms sre similer in Lhat th«ay amhmm& the anhizmm

or prm*ticabl@ muxism in dis‘billa‘cea y:le*m% In the vltimabe &w&iﬁ thady fw!m:-

- yield progrean involves the prmticabm nmt:im in m.‘i Nabe yi@‘a,dz\z for @ wore general

range of use, axzd 1t does not necesssrily have cémmm.ng'i’a,c&mw in "kah_ qmé.zmrﬁ,m :

ties end qalities of gasoline,

The 1. adting or alternute pmgmnm Al e .i.n ONFHUENOSe l'nmr tm e mwshg

of a glvan quautity of crude oil the hi,gl.“'/, Q@m c"at,:u% pg@g@gm ngld m@.m L
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refindng installations ccusiderably more complex in type 20d conslisrably moin

extensive in siructural msterial utilization, BPut az & reoulb o.f whis more

gtated in comparison o the alternate

extensive f'onstructlon, the forogram mu.'td/mmlt in 2 larger percentage yiel o

and a much better quality rating in, the gascline product shocks. whdle kv &

disbillate ylelds would represend larger percentages of the cruds in the ali o smabe

program, the gasoline portion of the toted distillatcr wcvld be @ emeller poo

age of this crude and would have m'er quality ratiog. Feverthsless for a -

\rbmzation off primary structursl mat@z'm;a sach ag slael vhen 3 halanse iz

maintained between refinery construction cn the one - g, end expeuded ope
for increasing orude pz'odmtion on the aﬁlm:z, the alternste progpes would po

permit the production and procsssing of mere crude in 3 stated pering of b

sufficiently to produce & lar - r total quantity of the gesclinesc

The program for high octam ratings tmu‘.izl produce qunbtibies ¢ the bet .
'_quality gesolines, The betbter quality gaeolines would be cuiteble far 17%:3 :
mente of rdgh corupreséion engines in a marmer aimilar to “he pelbion devels 4
sompetitive Memi;e in the USo Thiz quality production woadd peemelly « ok
$0 motor gasolins althougﬁ tha progran mmm also r&ﬁ;ﬂ.‘?} in oa greelly espus

potential far the prodmtion of high cctane zasoline fee a:uimmf‘t-.g I the o

FA%,

Son

bl

¥

£y

3

rgude

trasting program for yields of digtillates of more ganewasd ‘t,ypsc:é e grael o

would be produced with qualities adequate for the Jow copression cagines poos o
reported to prevail in civilian use 5/.“ the U35Re The lavusy progras for ..

Soviets would reasonsbly provide for the Eroduction of jub fuels 20 e wo .o

ths nilitary requirements for hish ccbans migaao
-2 =

SELE-ET
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Part I of this study consists of a survey of nlausible potentials if tine Suwlon

plans wers predominantly directed towards hﬁgh ochane ratings, Parb ¥ eorors

sinilar possibilites if the contrasting program wers adoptede Part ITT an:zlgess o

more probable and perhaps more reslisiic intermedizts course, The following

table providés 2 summary of the @stimated snd postuleted product yield which axe

developed in detail in the text. From the iechnolegieal standpoint for the soms

.

plete refining of a given increased natural patrolewm production in the fuvure,

here postulated for 1955 for coﬁpaﬂsoug the three hypothetical programs nossssar

infer about “he same requiremsnis in total rew refining capacliley, and &7 ay

chiefly in the types, complexities, aand maierial reguirements in the new fioilibis

el e

S<B-G-R-L-T
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Correiation of Natural Petrcleum Refining Yields in the USSR

Betimated 1950

g Hield

ust Process and Gas Loss 7.8 58 Tigm
Total Gasoline Base and Blend Stecks 38,8 3.6 10,679 @y 327 5k 0.6 356 15,88 35.6 k2.0 18,504
Totul Intermediate or Heavy Distillates 35.8 26,5 9,679 32.6 k2 16,952 269 =28.2 13,960 2,7 22.8 11302
Lubes, Waxss, Bead 0iis, Tars, ssphalts, Bte. T 7.2 2,778 g2 52 2,73
 Potal Residual Pusl. O3 Stocks 36,8 27,5 .bg3 259 22k 1 BB
Crude Chasge 100,06 100.0 37,500 00,0 100.0 58 000
Thermal Crasked Distillates 2,8 2,9 1,068 16 L7 86 2.3 &b L9 2.2 2.3 1,162
Visbrozlter Distillates . 2.0 00 0 15 120 5996 51 8.3 262 00 00 .0
Thermal Conversien Distillates 2.8 2.9 1,065 13.1 137 . 6812 T.h 7.7 382 22 23 1,16
Virgin Kerosenes, Uiesel Oils, Maphihas, Etc. 23.0 2.6 86 195 20.5 100 19.5 205 00 9.5 20,5 10,140
Total Intermediste or Hoavy Distillates 258 26,5 9,619 32.6 3.2 16,952 26,9 28.2 13,960 217 228 11,302

4. Thousanda of mOWIE tCRS per year,
3. Charge ef estimated total crude production. .
@, Gress product yields from refining units. . 4
¢. Base and blend stocks shown for engine fuels such as gasolines, *tractor® fuels, Diesel fuels; jet meh; no accounting showun for finished engine fusl blends
{some ef these finished blemds weuld logieally weilize hydrocarbon s tocks not derived from naiural erude oil).
T
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I, Future Petroleum Refining for High Octane Ratinas.

Sm_mﬂg

. Plausible New Refinery Construccions fo: High Octine Ratings.

Cetelytio oracking is a basle process or high selabive vield of high -chans

gasoline in modern refivery practice. Tharnel cratting ie aneillewy Lo Tho

éata]stic eracking for practicable balancs in opereizns, and fyom tha sloodpedss

of maximum efficiency in recovery, the coiolylic sliglation typss of gas oowpslo

=l

are supplemsutery even if not strictly susiilerys o onler ta cowplets S0 bals

with respect to motor gasoline qualily, thoxmal refumeiig gbande 3o oen L0 ordam

althougl: more subordinete cr sesondary shiiug. The pracent study asricn: e

N future Soviet refinery construction will citain a balmee im bobal relntl = cey

cities for the conversions as above descrilied, at lneasbt compebinle with % oo

convenience to illustrate the caloulsiion «f plaugiile pobentials, svd U sosus.

resulbe are here considersd to bs in the .wtegory «f vorsibllity rebtier %non
4

probability. .

MNew® refinery cornstrughlons are poshrated in ihis ocmalysis with wels

%o the rofining facilitles cstimated to huve been vidobiig in 1950c Flus ble i ag

- of the "new" capacities are selected upwa the bagls of contrzl v Sints

T
service to olleproducing regions and fuedi ev rov ths dicteibubies of oil oo
ducts, These .lausible sites arc correlatad with erbimtes of the probal b

1955 Soviet crude productions Ly rogilons,

.

= 5 o=

BT

=GR %
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K

- An agoumption is here nade that all Tou of the Uondry Lotalybic sysbown

projeets will be corplebed according te lalrer desigus, crd thab thees minils

’ plants will be corplebed ot designoted erit cal refi
adoption of p]@ to construet plambs for o sors oo o
eracking technique, The lattor would renlic: bthe Houdvy vwaeking rrocss
in the ccnstiucticn. prograte 1t is asouced that the Soviebs will selsct oo
the iost advanced processing developmanta, remsly, the Fivdd Catolytic Crel
rrocess, to replece the lloudry. Jites and capacitic: of the bypobhotizald.

i eatalytic craclking systeis are as shoun bolor, wibh copacily rabines mlves
fezus’ of virgin pas oll charpe:

. .

>

&

-6 -
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Postulated Catalybis Creoking Uyabems i tho USSH

TV R R AL 5

Catalytie Craciciug Sysb i ¥

¢ site e
To gystens Asswmed Exisbing in 3950

- Thougend Motrie Tona por Yeou

Y M T L5 a2 R R~

Cheyga
Cepeniby

Gurev Howdry ‘Lend=leans) 360
Orsk Houvdzy lend=Leace) 3k
TI, "New" Systems Assumed Completed After 3.0C and Prior o 1955
. Kuihyshev Houdey (Lomd=Leuve) 380
Krasnovodek Houdey {lendelensa) 3E0
Baku Houdsy 48a
Grozny Houdyy 360
P a Houdey Gt
Mozoow Fiuid 618
orsk 4 Flud 996
’ Cdassa Flaid LL72
Kmmol:;k Fluid e
Baku | Flosd 3,500
Tashkent Fivid _EGC%
Erasnovodsk Fluid 1,000
Tuipss Fiudd 1,500
Saratov Fluld ffiv e
Uz Fluid Lot
# Houdry units inclads mlemﬂéw cetalybie rafornloge
* In the two lend-lease Houdry systen projcchs assuved to have sen wxisbio g
in 1950, the Dadger desdgn catelybie aligylaftc sroduction cepacliy of F0 the ;.ssi
s

metric tons per year is considered ¢o be inciuded, The vret Houdyy and Fluad

systems are sssumed o include additionmal airylete profuction cepacily notariug

1,1420 thounand metrie tons per yeer, In all rofining faviliiles sagmmed Yo 0V

2
$-EGR-ET
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b@ existing in the USSR in 195{33 the gr:l;g‘f- other catalrids conversiog aunaidy

. ! ‘ .
is represented by 80 thousand meiric tons par yeer of o hnical fpocctant  vee
duced in the coordinated polymerization snd kgydrc;g@ua‘gﬁ,:m amibe ingtolle! oy
In the "new" refining facilities hers posiuiated to b2 constzueted by &by lorlpizg
the only other catalytic conversion capacliy is repressy.ed Ly o polymesi:ilion
"type of gas reversicn, The latter ca;;ac:i’&ggr iz in connewiion with the le ] f;&zzr‘:x'
Houdry system project ab Krasnovedsk, and ls ingludsd az designed by Bad.w 48 »ield
10 thousand metric tbns per yeax of polyrer gasoling arouct.

With regard to non-c#talytiﬂ refindng &% -:ia hara paf;;r%.sﬁztmi that op: ;v;?:-;’;.@. 1558
installstions will consist ni;' facilities squivalent to twse sstirmbed 4 *:.
existed in place in 1950, plus the "aew® fascilities ragaired in “he varl: o are 2
.tu comp’eta the hypothetical balance. . Esi;inabea for he S8R wm vk 1o amd e
ing 1950 crude distillation charpge capacity #&s sboat 29 wedghh percent 15 r:fﬁs:va' 3
of the {otal crude production, This is & normal raiio & wpakibia Wik nodan
practice in the US, sud the same relabive stabus &3 izelnded for Hhe UST v 195,

The follcking table provides a summayy of the USHR cefinipg cepeadbl. by

¥
%

typew, cstimated or assumed as above gtated, Here th: wmipacity ‘m‘tiz‘;gs SFSE

2

charge wtocks exocept that they ave ehoun in terms »f srxmed for the rev: ion

anfi hydrogenation uwnlts, Cracking and rofovming walts congbitube all fa:  14de:
i

'ﬁﬁff‘ég'harmal conversion capacity.
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e

- Estimated and mostulated Refirin- Capacities in the U33R

Data for High Octane Rating Program in 1955

Thousand Metric Toas 1 deax
e e D EBY
Estimated Postulaied Do
, Fideting 4 et 1
Tyve of Facility ' “53-1;;38 o ”11?9;55“;
Cru i i
de Distillation . ul, %20 17,408 &, 400
Thermal Reforming 989 b,107 L1986
E ot
Thermal Cracking ; 6,312 2,058 10,68
Total Thermal Conversion 17,3201 6,163 25 .06l
< F) ) - ;.r?:.. )
Houdry Catalytic Cracking af 755 1,900 LN
o 3 7 Ly D
Fluvi. Gatalytic Cracking a/ o 10,216 Wi, i 16
$ .j,.-,f-_‘;k:, o
Total Catalytic Cracking a/ 75k 12,116 12,670
Alkylate "ronuction b/ 90 1,426 | :
b sh2e TS
Iscoctane Production </ 80 o
_ B
Tolymer Gasoline rrouactiion b/ T G 1 o
. R
Total Catalytie Conversien 92k 13,546 1i
A 4 o LG
Total Conversion 13,229 19,709 37, 73k

‘3, Units include sunplementary cai: i ' i

Y catalytic refarm
bo Catalytic gas reversion, o croTmnE
¢. Catalytic gas reversion plus catalybic reforming,

Approved For Release 2008/05/09 : CIA-RDP79-01093A000200010015-0
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Since total cruds production constitutsn potentsal dvcigenoug chavge 4 oofin

ing in a country, the fore'going USSR dete may be rescived relatiwve to %he povsima

estimates of Soviet crude oil producticns; wrd compared with the US status -1 - olic.

:Canacity Ratio Comparison for 1955 f_iigh Qctane Raiing Program

3
Relative Waight Rabics
. Avmual Basiz
USSR
Tetinated PostuLEL A
Edeting for "
Type of Capacity 850 3855 e
Cruds Production 1,000 1,000 1,000
Cruds ‘Distillation 1,158 1,200 10392
Thermal Conversion Doké1 051 0375
Catalytic Conversion 0,025 0273 G318
- Total Conversion 0186 : 0729 0711
» The following tabls shows the geugraphic digtribubion of the hypethet .o X
USSR capacities for 1955, As thus shown £ bhermal vefcoming the botel o7 aSlwn
charge ctpacity is within the range of US practice ~ud i1 on & welght bagh: Deub
i
|
:' w 10 wn
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9.7% of the estimated aversge crude oil produ

the corresponding percentage iz aboud 35,

shlon,

For Sovieb bhevmal cwesch ik

Tresmal conversion cepeeiby da 10 U3

includes a relatively small quantity of prodecihion by thewmmil. gos rvursi.ch.

Postulatod Capecity ata for 1995 in the USSR

. High Octene Rating Program

bo Soviet

Mwent S e
 .Bcvubheasbery

Southwestern Evrapean

European Rusviag

Russie; Scyleb Norchern  Sovied

Soviet Central Buropein Far Min fobul
Capacity Caucagug Asiy Busglia Eesb = Rdboo UBSa
1955 Cr.de Productiom 20,400 11 000 19,600 1,200 32,000
Estimated for 1950 28,850 5.545 8,765 1,280 WS
Added "New" 3.210 b, 21 ¢
1955 Crude Distillation 28, 850 8,830 22,97 1,260 46
Estimated fcr 1550 0 28 e o §EE
Added "New® 1,061 25k 2,6b0 2.
1955 Thermsl. Reforming 1,061 572 30 L2 E s
Estimated for 195C 6,086 3,722 6,03: il 16,31
Added "New” 272 —— 1,78 ) T BSOS
1955 Thermal. Gracking ,358 3,721 7,83 h 18,363
Estimated for 1950 0 75k o o 7oL
Added wews g G2 2816 zam 30

R,
1955 Catalytic Cracking 64732 3,630 z,17 330
Estimated for 1950 0 w C 0 &
Added "New" 750 U3 = IR W]
1955 Alkylate Production 750 126 255 39 1510
Estimated foxr 1950 o 0 B ) ]
Added "New® o b/ 0 £ 0 2
1955 Iscoctine Production o} 0 80 0 &
Estimated for 1950 ) o > 0
Added "New" 0 P} o g I
1955 Polymer Production 0 10 £ 3 it
a;" Howdry systens r s
%&m@?@&“ﬁsﬁ%ﬁﬁ?f“ mc}lﬁ*?@ i
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Product Yield Potentials in High (ctane Aeting Procuen.-

Quantitative and percentsge product yﬁ.c“;f}.aia indicabs the ulbizmate ';.sa;tm, L ULE

in the program for high octane ratings. The ;Jertximn’" overald relinery yic..o:
aJ;'e presently calculated upon the pasiﬁ: of ocuude oil clurges eq{mi}; bo tae rooooeniy,
tﬁtﬁl amwal productions estimated for the UiSRs The colevletdons furiisr . o e
gross Vlyields obtained from separate 'prc;{:ssssz;‘é.ng sgstm,sz based wpon this ¢b o o of
the total sstimated cruds productlon, The rssulting gross ylelds =rs fa me .o &) o
weight belance with the chargs, and they shor the gross non-gaseous (Lotey 200 ol
liquid) products which have egonamia uge, plvs a ﬁelﬁ. eogounbing convader i
classified as process loss, The labtber in tuun consisbe of the tall o vel “y
gaes gentrally utilized as fuel 'ga:‘a»s plus the carbon deposits and freldemal o obo

" featuring he processs useful heat recovery 1s often cbtadued Ly sutssguer’ come

ey
LINE

bustion of the carbon or coke deposited in ‘he pracesaax; ard this iu sepoclel
in the cas3 of a catalytic craciing cp«sm%i@ >

A convenlent and consistent basis for c.uparison ic provided by ascanl: wk’
estimated votal orude production to be the ot argz to refining, Upon this tiiis
the anet oil product yields may be calculated for eonsraptioa I theve fo fui o oe
prorating of loss factors to the gross orodur b ylelds, providing theb the peo-
rating properiy sceounts for all mlscellanscus oll logs or mavedlabilily wo 1o the late
ti.r prevalls in addition to the refinery prccess lose in tus general el S
industry. Relative potentials are here indicuted by comper ng the grose yio s

inel the products suitable for eccnomis use, The comoir Son aivestdy llvelreg
Joad o)

the production of stable gasoline bage and vlend stosks. The Lodtder sewve oo s

w12 -
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l
mitabln basia of cmrpariaon s:lme appvoxiuz te calculzv‘; fons or praciics 1 g" 7

blanda have :Lni‘errad no &ppweciablﬂa a.lr.ama*’ ion in the assenbial isa%. B8 + %f;m
oomparisoxso

A pri,mary objective o:f.‘ crudé c‘.l. pz‘aﬂes 3ing uaualh e Lsrbes o &bs pro. ‘..Ni;im
of £fluid (i.e.,. most.:‘w ﬁquid} fuez.a for intama'? combusticn enginesy he p ir:ﬁ,
nant considmtions generauy reJ:,ate to the ’:svacﬁ.procatmg ff«- pis’a':s’x claze . gw
éa;gimay The turbin’e' c‘.!.a:;s of in‘;erna:! coml;t;;stion engi:c;.ezs- is ;howémr; beco: log
increasingly important for &o k;}st, prcpulsilm of aircraf§ even though b6 vl
d.ireet-oﬁmd ga.s turbines reme.i;x ofmix:ar cc::sequamep The high octans ratis 3 pra
g‘a;n plaueaa emphasis upoa bhe gaaolim varim*z.ea of intermal cosbustion engi: s fusi .
An indireci, inference in the present survey iz that t’he doriets m.‘il here eroscade

use for thea potential g:mczﬂ.imaa:E moshly app]: 24 in the veusl marner as §ue1a

the Bpark»igm.tion (i.oeW Ohtc:wcycla) the of the reciprocuting slsss of im:

combustion engines, This use would be in a.dd. wtion to ,he use of gagus tad ol

fuels for the Otte-cycle sngines, particularmf ineluding wliatila ar:.dez;z. sa"izp

(nquified petroleun gases; or LPG) as & sub“ﬂtute Fuel fex the trae goazels.

‘uhere ’she LrG are mostly derived from mturafl gas fluids alttiough they are s

£l G

cbtained in crude oil refining and the eyuthfz‘é ic 0il industries, Howews:, 4

cuhtlom €2 take into accomxt.mg the utuizs?ion of Luels o the korosene ty,

J

heavy duty s}ttcmycle enginesso But wmle yj.e ids are pestulised so &8 bo inel

1

fuels of tha lighter varieties fm- the compreuadonaignihcm 1c,s¢, Diszse ccy.,

type of the piston class of intemal r*ommiea epgines, som: modification m

necessary o account i‘ozf conziderable ra;uiremmta for the hnavy Diesel fuels
. : : H K .

the Diesel ¢l1ls of the sowcalled 'ma:ci_n_a
v . 13 -

=N 4
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been mads of the separats consldexabicn of jit fuels for wiverefi,
v The following table summarizes thas compwison of yield potentesls Lo

reliining, referring to the estimsied overall operabion in 1950 sud the ow:

hypothetical operation for high octane ratings in 1955, O ealeulabing th:
yielde by types for comparative purposes, th: oversll procussings ave ¢hvls
much generalized, simplified; and in gome caves idealized vith respuct te
probabls actual cperations.

* L

ST
SELRET

Fo
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Gross Ylelds in Soviob Refinias.

fw

i
i
8

1

Te?
e

7950 tmeration Versus the Operation ior Hish Ucifne Rating
Tields in Thousand.a of Meirils Tons with Weight

ﬂmexshegeﬁ

Type of Yield

Motor

Avistion &/

Total Straight Hun Base
Thermal Reformed Bsse
Total Base from virgin Naphtha

Motor

Avigtion

Totsl Catalytic Cracked Base
Isopentans

Total by Catalytic Crasking
Thermal Cracked DBass

Tetal by (racking

Alkylation Blend Stock b/

Motor

Aviation

Total Alglate
Polymer Stoek g/
Isooctans g/

Total Gas Revaraion Blend Stock y

TOTAL STAMLE 3ASOLINE

BASE AND ELEND STOCKS

Straight Fun

Thermal Cracked

TOTAL INTIRMEDIATE DISTILLATES

e N

A

Byp d* hu.t:’i

{

1€ 1855

T

Bich f’)c-’?;inf

Gms‘a
1e3d

fieaesy

2
1288
1 9 fjlﬂ

i
)
L €00

18,50l

10,110

1,362
1,502

Estiu;étaéa 1950
Erouessing
Gross | Percext
Yold Lruds
2,721 7626
1,018 2.7k
35739 9597
T2k 193
b 463 1290
23 0,05
186 0.50
209 R
20 05
229 0,61
L6 Mo
6,005 16,01
2 0.3:
8 0,02
o o2
89 S0y
] 0,00
8 S
169 ooli5
10;,6?9 265 -
8,51 23.0
Lo 2
9,679 25,8
(Ooa'xtiqu@i on next pago)
=15 -

§-E-C-R-E-T

g

¢ zeasi
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Gross Yields in Soviet Refining (contvd)

1950 Oreratinn Vorzus shs Operaticn for Hich Act.nn Ratings in 1955

{Continuad ;
Gross Peraent Gross
Iype of Yield Tield Srudo Heid %
LUBES, smnirz RESIDUALS 2,778 Toh 2,730 g
Thermal Reformed 97 0:25 500 o
Therud. Cracked R - R X S
Total by Thermal Conversicn 6,461 19,90 19,500 o
Catalytds, Polymer £/ ) S ¥ BT B
Total Conversion Residual 1,078 19,93 20,581 201, i
uratgnt run Rossdual - R R
TOTAL RESIDUAL FUEL OTL 11;_1323 305 = Ty, 8k BT
OVERALL FROCESS L0SS 2,91 Tab 1,980
GROSS PRODUCTS ;359 928 M Y
TOZAL CRUDE CHARGE g/ 37,500 100.0 £3.,500 1000
Thermal, Reforned Base 72k 1?9:«% 3,??3n N
Thermal Cracked Dase 5,716 1549 - b BT 221
Thermal Comversion Base 8,500 17033 8,600 1.5
Gatalytdo Cracked Base L2 o8 bhm
Total Couversion Base 8,702 17089 13,096 o7 18
Straieht Run Dass ;e 291 2 0%
s;“‘?é"si‘éi:?? GASOLDE 10;1;1,.8 27,96 25,826 Sl
Catalytis Cracking Isopentans 20 0.0% s 0
Gss Reversion Blend Stock of 1o Ook® 1,500 $Pers
m Ccatalytic Conversion Blend s ' 0.0 195 .
igation Blend Stock b/ g enm w3 LE
% ggg%%g OABOLIE 25, 0,62 2,678 ik
(Cont:1med on mn:t page)
16 -
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Gross Yields in Sosiet Refining

195C Operation Versus the Opsration for High Cutane Retings in 19%%
: {Continued) o

RPN SRR L300

Egtinnted 1956

P

Ay ¥t
O W A Y

Iype of Yield
Therme) Converiion Base

‘ Catalytic Crassed Base

Total Comvesiion Motor Base

Straight Jun Motor Base

Total Mior Boss

Motor slkylite

Polmox Stick of
+ayletion Blend Stock b,

TOTAL STABLE MOTOR GASOTINE
BASE AND ILEND STOCKS

Catalytic Cracked Base
Straight fun Aviation Bass g/
Total Avistion Bese

Aviation Alkylate .

Cal

Cracking Isapantane

TOTAL STASLE AVIATION GASOLINE
BASE AND JLEND STOCES

Gi'oss
Lizl

6,500
2
6,523
%1%
9, 2ld;
&

¢

kR

e s

$,20h

186

i,m8
1; 204
81
80
1,365

e e
3 ) '}5

A B S Woasael pUE

L2 S LLERDG

Pareest.
e

753 -

P PR . 3
3,0 L 26 L1
nmamt o me Piher RPN PO gl

17.39 2,830 T

s ooty

LR A SReises st S e
21&95}5 lug.;,.‘.ﬁg it ﬁ;:5
| GelR e ¢

480 Y LR

~ v -
w?:};i‘g"-'ﬁ crrn o PSR
43 g « Sy T .

25078 12,276 T
50 3,966 ¢l

%0s 0 Ut A
3621 b 7
i 1,358 43

. o

Potentdal virgin naphthenic stocks.

Thess pobeabiad ypialds olwdongl s

ivclads exsesgen over the quariities ubilizabls with othepr svallsd o

avgas stocks in the fipal avpes blewds,

Ezossg charge stock to albylailion, esserddally corsisbing of mwses: » baves;

stock derived by crude frevtionabiy

Polyner gasoline ab Rrasnovodsic,

ns reforming, ool orsekirg.

Dapived by hydrogemsbion of oidimey polywer,

In part a3 vepresented in fsocebtane,

Froduced in the supplemsntary cebalyide reforming whags “n the How e

Catalytic Cracking systems,

Later estimates have indicated a toial 1950 prodfueiior wolue of pea 3o

38,0 million metrdic tons for Soviet crude olle

SEGR

<17

v

W
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Possible Potentisls in Finished Hich Geteriy Geeciiines

o~

As alrsady noted in the preceding discusaions; teriative Jowhndaul caraiic o

have indisated that the inelusgion of prsciiseble findssed gasoline biasde o

o

t

have little offect upon the generslities 0$ zhe Tovegeing quenbivatdvs aod o dli-
tative ydsld posintial comparison. It is evident, hewever, thab werinin o iewad
considerztions need to be anslyzed in this vespech, ‘Tho pressub t:i:’:’rﬂl‘;!aiij Gepie et
in itself cav;r the general ewmpueltion detnils bac';:us.l'jg,r nesseseyy for adep o e
cmpa:d.sqa of the logieal amd probabls :ii'im"!wﬁ gagelding blende. In bhe Lwliares
of cartala of the nscessary detalls it is balieved thet 4 svallisbls Lidel "l onse
dute are o0 fragmenbavy to presently mrrasd sueh a genersl compavdscsy, evcu Yoy b
thare are studiss cm‘renhly in progress to provide the missiog infomdiicon,
Néverthelam in the preceding yield pc*;s:n‘b:lul co:upzfr;rxon‘g, it i3 ressoraly

certadn thab practicable aviation gasoline Llends would leave soro of ke tvnae
base and blerd stocks in excess relative %:d the otherp ama;ilnblﬁ; ened bhab La o
balanced \i.tilimtj,en the finsl mobox gasoling vierds world need fo Wwosh 10 ::

_ rolative emvessos. The particviar zrési’"weme iz to the poheEdasld b 5} e 1o agal
baae; and espeecinlly so in fbha cage of the 1550 data. Tho given daba {vwble s de

not sccout for cexdain additiomal gasoline | lmﬂ shosls poobably wilileed 4o sope

to give opldsnn Dl

ensea Yo vablely techrnieal requiremonbs, and in other trges
gegolina tlepd yields wi‘i:h thze bage awl blesw! sbocks uvelinkim,
The zddibiomal gamoline blemd gbecks ore of tlwes pemwel Sypse. They conelal

of volatils mogas sbocks such ag netural gas:live, whiligele within vepsr | essum
‘ ' .
limita in motor gasolineny of high octana additives for my o blerde;
‘e 18 e
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© and of gynthstic oil gasoline derivabives, consisbing of Tase ard blersl sioicy
of veriovs types. High ootans avgus addibives nrs typloelly required o 2 wpisaer
the isooctane type of catalytic high oobane blend stock, pamerally ceawbis ed oy

technical isooctane and the useal zviation Alkylate. (he addibives in que i

&3
i

are ordirarily cyclic hydrocarbons in eomme eisl praciios, edther nepabhen o
sromatic bui usually aromatic, Imporbtant sommercisl scurcem of w addditioen are
in particulsr processes of the syrthetic oil indogbey, sol dn spesisd prec oo

(usually catalytic) applied in natural pebrslewm refining.

4vallable intelligents on the Soviet syathetic cil iadustev 4o nob o SABAEEE L G

be coﬁmleri;e enough for correlation in the poegeut Burvey ol potestinly,  Foo
‘ derivation of the avges additives from polrvioum, an inowant provailing tostess
in modern practice has been a type of celaiyhie reforming -alled Fydzolomet vz,
Cetalytie alkylation of bemzene iz alge an caportant connereinl souree of b gl
tives, where the bensens is derived eitber i om petroienm or freow ﬁ-ymk:‘e;&:‘m &
processing. OCurrent intelligenus provides rraetdeally no aformasion with sepeat
to'i;he pessible Soviet applications of Hydee“orming 814 tessene alkylanion, Tobuil
genes vis.furtzxer extramsly fregrnenteyy in 3?%‘3;;3.1"%1 %o ths reporbed Sovies use mi“
and experinsentation wj.i;h;, special thermal velurming prosss.is pausibly prod mxing
&regmtic additives from pe’i;z:ol&mnl na;ih’bimm, ihe !;}.:a,tte;f are regpostively Fmr;"z as
the Pyrolyeis and Dubrowas brocesses; and thay beth apperr bo be vy ineffl e
in results,
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Although inbelligence eshinates have oo en made of uss e ONpGT prods

tion tiro igh fiscel 1993, these cobimobes e net owbanded Lo cover bhe iolv}

possible upon conplebion of the mejor foatw ss of the hiph octars ro "m e

The procedin comparison of potentisl yislir 1s made wpon whe Losis of 2lbiuole

vields of aviabion gasolines comparing yiclds ag persensajes of bhe erue uilh

~

the estimnted 1950 data taken as the basis

I compardson, she hypobhshis
octane ratinm sro ram srovides Lor o loresr sreductien increass in dhe oobte risal

aviag sboclis than in the total for all rasoiine stocks. oforsding bo he cgl

and noninal potential for avpas stock prodis tion in 1350, the nigh

o3
£2
<7
&
5
-
h
o
I}

&

progran brings this potential bto a hypobhetizal crude peremtagse walus in the oL,

about equivalent Lo the prosent cosrespomd

welue L1 She I8, The labtber ung &

value spproxdimabely attainod durin: achtual orild Usr T7 coorobticns dn the 0.

Lven assumiy; vhot the S 3 have Jacllities 4o o

o
toeo
b
o
[}
[
i
%
R

4.:}'1]‘ Lhotioer _‘.:,j)

exponded avpas yiclds in gaestion, the wtilizabion of the “ull potentisl weuld

presuicbly cccur only in time of totel var, minilaely oo 12 the US. The ek

Je ey R PO L I I TS
CUENC ratiing o raa Jnellivico would

nebly odhmiadoe hare Wilizatics 1o

a larger extent for the nraduetion of wmobor lassliscs of s3ill bebbor aali

in lieu of the aviation pasolines wheh could bo wodused 17 recquired, urther

bechideal conslderobions show that whe svosedin. ronoral o mearivon of

pobenbials would still be apsiicable in tlic cane, cxsept shet the ik ostoro

ing facilities nighe have on overall capreity So conwamt a soncvhalb 1o

age ol crude inte povenbial jasoline clodin.
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1. Puxpose of the Analysin.

Teohnical data and aveilable inbelligence avs sorreiotoed

in this puwrrey

to determing what might. be a loggnal ard sadvaritegeons progran for the consbenciion
-of new refining facilities to obtain high cetens ratings in the USSRe In wiew of s
lindted availability of detailed techuical dafn on Sovish ol stocks, The application
of enginsering factors is in large pavi idéamﬁz d for this jﬁe,i%ﬁpmﬁe?a Covsidsratiors
necesgarily became tﬁeoretiérﬂ and g%:xmam,swé where defindts intelligerss i Sragmes:
taxy or hclr:ingo It is poselbls, howewer, to :ind:i..mte awslmm Iscationy whare cabsly:
tie and other units of designated size ard typs sppear %o bs plausible szd practicsl,
Although the availabla intelligence reveals o definibe feata in regeed So the aclus
Soviet refinery construction programz, It is boows that vhe Ssviebs are oorecndly oy
ing much sttention to the theoriss of cebalytio »refining, Conglusions a3 4o o opldo

progran are here developed from & condonsed ciibical survey of the @@an;"!y

&

applicae
bilities, erd Ludltations of nodern refinery practices, and ¢f the volated lvdication:,
probabilitica, and possibilities in she US sm.;.

2, Bagis of the Study.

The present siudy assumes thet fubwre Sov.eb refinery cowbrusbion will sobada

8 total relative capacity for catalytic convergion ad least vompebible with whab
y

[ 21 -
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presently exists in the USe It 4n noted, lwwevsr, thet this trend iz not Tirmly -

N

established ag a prevailing fackor im the actusl Sovieb pleams. The presen: s tudy
merely resolves as an estimete of practible resdlts if the trend doss prevails.

This trend is one of two distinst end possible. alternates thet might be fotLloved,
depending upon the consi_d@re.tj.om. 1lated below,
: | ' i _

fo For handiing eracking charge abtock ordineriiy avalisble in e gives
quantity of wrude oil, the steel reguirement iz greater for an oobimum o i aatlan
aof catalytic snd thermol cracking feeilities than 1% e fur thermel erscking

fecitities slons,

Do Compared to thermel cracking the optimum combinatics of catnl;

‘

and thermal uraclciﬁg g;i.v% higher an‘ﬁi.i@oc?k: rating ané b@“i:-‘bﬂ? qu«a.lih;y in the
aversge gasoline., By typr'&.c'al pmgwssiné wf a ';;y“gi?mfi. ervde the optimm dosbine
ation alss produces mors botal goscline as peresntege of the {mz«‘}.ﬁt; Towr This
USSR processing this pobertial increase is sstimabed to be sbout 6.5 perpent by
welght, or sbout 8.2 pereent by wolume,

@o T reasomably good prospects m:;fisﬁ;v for iveressing mrute production
by meking uee of movre steel, howower, and ii‘ ﬁha#up;ﬁy ofF steel is L“‘mii;eri in
& given arpa of upérati@ng the meximun g;iaemé of gasoling and‘a‘::;hsw light digw

tillates usually result by sppriying the sieel to iveresse spude production vud

non-catalytic refining capsciby in balance, By the sltermate uge #f the atoel

for o leseer increouge in crude produsbtion with new ontalytie end thermsl soack

fecilition ingtalled %o provsss the insveasn, the total incresss ia gaanl
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is gonerslly less althourh the gssoline ig of hetter quatity snd 1s a lerger
pereontegs of the orude provossed. Sbeel wud yield corrsintions susk sy thase
provably apply in the USSH,

. ¥While menmy inteliigence roports ghow evidence of Sovies intereat in the

¢racking and other types of catalytic conversions avaiiable

gasoline specificetions do not necessarily :1ndi‘ca1;s"em‘f;inipatiam of hatbefqtmlity

due to expanded catalytic eracking, Contradictions thus resuit with rospest to.

passible plans, and the present analysis in oue phase of e geuwersl s tudy o7 the

problem,

¥

A varisty of correlations. entep into the conclugiens here developed.  bmphasis

3

is plaged upon catalytic refining potentiais,. end awong the basic considey

tae moat impewhéﬂt pertein to the following. data,

2, Availsbloe inwellicence with respedt te cnislyltis converaion plants

. .

aither mwistunmg, or very nrobably in inmediabe prospect, in the V38R,

of this sort include cz's;zcvlcing,} reforming, zd gas m'vcr'!sﬁ.forz uad by .

bo A condensed review of modern subalybic processes go as te soleed thae
types probably the most ar}wmntagecuﬁ for Soviet purposes. From bhe.realimmc
stendpoint, the selented types must aoma-.a‘ within the epparant Swiot aaps.bi‘,% Lud e

for congbructicon snd opsration,

3
G

qe

Systems of generaiized yiald fietors in all of the refinery srocessings

agsumed for the Boviets. Thess are fontors referred o the averase Soviet ol

stocks sy lodicated by the best avallabie Junte.

’ v” 23 s
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dn  Availability of orude .s:’n'i.:&ﬁ‘ to yield char'gé' shoeks f‘-:sf cami:ﬂi&
rlssfi.ningo- As indicated by mmai,;.‘is of the basic catalyblid processes suibtabls for
Soviet requiraments, it appmré that the ﬂovzmtg' primavily nesd the nnmmenml
?;;;rpea uged to craciz__wvwirg;in pas oils. large gas oil contenta are ﬂhe};ﬁﬁﬁ' arzgtna

in the USSR erudes.

8. Avallability of shealght ron avgns base etock an devived from o rude

eile Thie bese stock iz practically essential for bulk in high osbane avaitiom

biendn in modern practics, I im iodicated that the Soviels have primery interest

in eatslytle procdeaes becsuge ol the potential yields of satelytic bace stoske

suitable for sush blends,

fo Txisting and potentisi erude disthillation foed

gviation gasoline blends on the other,
ro  Faisting and potentinl thermel eracking fesilities. In ordes to

reslizo practicable benefite from catalytic cracking, thermel eresking is nuemally

3

required to further process the refrastery vatalytic 286 eit tyodond :y ‘px*'tiﬂ'

a5 the iiguid residue,.

residue fuel 0ils so as Lo obtain meximum yiolds of grsolives end other dletillates.
o spegind enphssis then resolves upon watimesn yielde of high ocobone oviasiog

sagoline hiend gtocke, o
. ) - 2l -
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i. Optimum sites For catalytlc coaveesion plantp,

result from & correlation of charge and blend gbock eyellabil
rofining fa,eill:l'bies,, and digtribubion codters,

s Soviet 011 Stook Aveilability and Inglalled Belining Faciiities im 1480

Table ¥y Appendix 1, ghows basie datn direstly releted to the .aatalytie

procass po'b»*nt ials, These data include subimstes {195G) aiif Bo TFAd® production "

b, stmigwt Mo pagoeline ava Hauuri;yn gand ¢, charge v:'apm:i‘birs;; in the

"

exiebing none-nnbalytic refining faci)

toa,  im these data  thoe wrude promine L

A

and sharge wapemmn.es ere bassd wpom fwe papers lunluded in this réport an

Potroloum in the Soviet Bloo, ew t:ﬂ'fleri Froduntion snd Ex lmrex‘cicrn"a.f P@tzéolsm;

in the USSR, and Refining of Petroleum ¥n bhe USSR The straight run gesoline

availabilitics resolve ns bmm mnczmim.,saaxms Pased upsa available analybicsl - . -

dete for Boriet ovude oilm. i/ %/ :'5/ 4

Bxiwting ne-catalytic refining Cecilitios sre shown o be eon "mxm.m 21T

thirty-ome particuler city arcas  Together with Unroe nprosn i wors goneral extenh

with the avnilsbhie intelligense wonsidered to bu insdeguate fnr firm dos i-g nation

of particulur sites in the - iatter areeg. The indicabed

sltuated Lo pobential servige Lo magor il pyoductive arcos. M 2

e
Nyt L)’:‘E\”,‘g J: ]

are evident, however, snd most of these are vorared by the zm*n«atem T Table

mu

If only the vop poilymerizotion and bydrogenation ing

tellations, snd AR R Jro RS

the furev avd Orgk Boudey and allylatiae syetams, 81} suwerized in the m&pm whisl,

w oo

Refining of Petroleuwn tn the USSR, are named to o

omprise the catolybic comrersion

fooilitles cper. whdng o 1980, the Gobal csbn

ToLonverslon capreity was in et

Fap 58
Lo the USSR .25 .

¥ Pootnote reforences in swabic 3 g LR
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Alkylete product from alkylstion urits (Qursv, Goak)

Iso—bctane product from UOF instelled waits lramay,
Saratov, Ufa)

Total Cepaciiy® i on 28

#Mhese values conform to the conventions adopied in most engilesring rovuri

the sepecity vetls

For the fundamentsl wits in neturel peirols m process

, e oo
are conventionally reported as follmm: for the erude digwillatlion; o

and ordlrery reforming wniis, the raiting iz ‘n terms of charges for the

supplementery process units, the reting is 1o terms of rescled produst.

The resulting 1250 USSR dets compe the corsesponding U5 valuss o3

oe prasaaed o e

ghown belov. Processing capesities end ervd: produetion wmey

'

ensy of setalil

in susteined telanee in the U5, and the dei

is clearly indicebed im the USSR,

1950 cruda productions (thoussnds of mesvic tong) N B0

1950 eanusl cepucity ratioss
Crude production eapsciity : Loise 1,358

Cride dlstilletions capaclty i )

Thermal convepsion capzelty
Catalytic comversion cepmeliy ) $.72% AN CY
Total conversion cem eliy

4o Gengral Survey of Couyersion Befind

In vefinery operations vesulting in = ¢

mical ehupge o ehanloal gouw

sy Lhé neia

in the moleswlar sturctures of the peiral s hydrooerbol WomIow

3

db Jin e e TR, T I S dy e . K ; &
Jectives periain to the .n,c:e.?ks prouutee 2w whe gasoline benling senge.  The

i i
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o

conversion processes arc norzwlly apiliisd to iuersuse the Juentity of who sasniine

froction, or otherwise to imvrove gasoline qu

1Aty charact

octane (i.6., antiknock) rati e lhese conversion =wrocosces are disuing

the ordinary distillation end extraction o oroiions which cruse 10 cherdsel ¢han o,

i)

The latter nerely serve to fracticnote, cr sersrate, the bydrscarom oon cand:

ok

accord ' ng %o specified renges in physisal and e chomiesl propertice.  In tho 1ond
corr'on practice, these specified ranges nre delined Ly miciois ond meximes bedldng
poinks. Urue conversion is further distinguizned from the siwple vhemical tro ooy

teclniques, directly avnlied for romoval or rodificabion of Lnpur Luios

sulfur=derivative and pun-forning impurities),

Conversion rocctions moy teke place caiefly because of rogd oor hipgh ter

erature efiezts, or they may be vromoted by the controllins inf.

FA 923 1
Thernn) effe:ts are in gensral suoplemsntary where cawulyshs rro LrOCerAn. ny

extraneous catalysis due to container wateriais ig on the othor hand seldon olgot

in typleal thermel conversions, Catelytis coavorsion ig, Lowover, more selee

and penerally much more effective when apnlicable lor specifies rosulits. e

¥

comparad Vo the wide and sxtensive apiileation of “hermel 174 subse o antly oo

conversion rofining in the US, Russie wes iste in zdapting the lecknigues 1y

28

- regard to catalytic installations, the Sovie

anpaar b 2n surer

to capacities relatively minor, all construcbc during the past dsesds o9 s9, 14
is probable that the Soviets are endeaver” ng Lo expord ths lattor capacitics.

27 . j
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It is probable that these effwibs avs having, tod will haws, vwalistiv rewdilia,

It i3 here convonient o clasuify hydrecstbes comrersice reseiisns
in three principal types. Theae Uowee Iypz rewvblons ose gensrallyr oune.
current in any specific couveralon [rocesa, with one or amsbier of U

types predominating, True crasling is the tyoe incolving pymw%in

melesular dseowposition of heavier and Hgher buillng rylrosarbone,

durding lighter and lever bollding opdvesarbosy, Jrackivg iw in ibhle

sepse distinet from teuws reforming, « sesend yeinel.al Lyps of songwosioel

reastlion and one festured by neoleciiar rearrangpsmests i1 the hydeos

without essential or major shift in wiline peini mape, The ahied Lete-

£it of refoming ir in quality improvemsnd, espeaicily in the sotans vabiog

of gacoline amg IY is noted tm wiid proessses of Wydreganntion awi
delydrogenation my be sonsidersd (o resudb in 2 varlety of mf&zfmﬁ ",
whereas destruetive hydrvopenstion, <iefly spplisd v tor and resddisl
stocks, resuits in 2 warlety of wracking, The wiird pripsipal typs of
eorversion resction is reversion; ecuslsiing of “he molecuinr eovbiratise

of Mghter and lower bolling bydroces soms, prodelsg: hsavier epd Migor

‘bolling hydrocavbons, The last type o7 procesy revursss the yeiuls »f

erazking, and 1t 1s & process of gas oeveralon S miod owEmerelel

eppliestione since the gassvus sbtete ‘8 woually Yoy vny ow weve of

reasting hydvoearbors.

Existing Soviet thermal condergion feae bl sppesy S0 bte most) ¥

for cracking, aud the inmstalicticoms -4 lale soxb r b asativedy

extensive, The Scovist thermal ereaks
-« 28 ..
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of equirment for the essentisl we prﬁ;@xy Hyeu of corversion: cracking soves
to increase the ylelds of gasolimm and oiliear light distilistes chbainable “rom
natural petroleum, Caté]ytic and thermal cracking have, however, beccme = pple~
mentary procegses in modeyn rafining tveci?wlogys togother augmenting the tatal
light distillate yields as compered to tho uss of eilher form of oraclting Alone,
Catalytically cracked gaseline buge sbocks have besxx: prastically sssentisd in
modern high-octans avgas blends, In the rviation aliylate produced by the veunl
alkylation types of gus reversion, ancther important stosk is obbained fur puch

blends,

5o Swrvey of Cetalytic Crackive Te<z;iyﬁqus for seviet Usa.

It is assumed that the SM&&# awe conblomad ard will coentime with o
rrogran of completing ard constructing Hoi:dzy Catalybic wysbems, The bauis pras .o
is that the Sovlets have capabilitics i‘ox' waymfactixe of the Houdry pwocuns equdj::
ment; and for installation and operabilon »f %b, Usesul patberns exisb in the co: -
prehensive process and engineering zisesm-s furnished te the Soviets for He fow
lend-lecase refineries, with equipme:tt i‘m’; twe of the latier plmoby, ob Curey snd
Orak, completely mxpﬁ]ied end in 8 largs ver: installied mvler U3 supervision,
While thers is no firm data on Soviat prograng for “he gonstruchbion of cavalyiis
refining units, active Sovist interssh in these refining processss Lis diveetly
iﬁdic:'tod and is further evident in mmercus reports of Sovieb reseawreh work, &
Intengified chiet\ interest in the tachﬁiquesa is lopieal, énd it is reagongblu tt
agsume that the Soviets have b;en {and pessicly still are) engaged in eomisting the
lend-lcase Houdry Catalytic Craclcirg plante,

- “ 29’.2
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The Gurev and Orgle Houdry plonie are hero sasimed o usve besn placad

on stream end to have been in full operatina during a¥l wf 1856, Prior %o
netion of the Sovict lond-lense axrangemsnl il 1846, “Lf?.l{ﬁl fuibyshsy ond By oovoedel
Houdry planiz wers completely designed, sndl Hondry oquipmsnt was in pued supplisd

for the Kuibyshev project, In the US during wartine »a esbinmate of 30 mouhy waa
appllied for the compietion tine of n satelvtie crecidivg plem®, tut it is probable
that sows addj.t-imml time would be required by the Soviets, I35 s pm;:;ab U, heATETIY
that the Soriets will have had tims %o feb iosbe equipment apd imstell Sh: Tudbyslos
end Erasnovodsk Houdry plants at jeast Ty the eud of 1962. Ths ¥restovedst plant
was nob as Jer advenced ag the Fulbyshow plant in 1846, but sioce the Erasusvedok
construction would be in & milder climnte aonpared te the somowhab wevere wenther
condl tions ofton prevalling et Rulbyshew, and would be furthernore Just awross the
Caspion Sea fram the importent il reglon ab Balm, 3% o probuable thet high price’ ™
has alse beon given to this Krasmowodek project.

The Badger lend=lease refinery deslime were besed upon teeknicnl sharasbol
istics of typical USSR oil stocks. For the charge snd pracuct ghocks the vateria’
and volumetric data were mostly celculated as pounds par hour f/tr} ma berrely
per stream day, These duta aﬁplied vapions service {f.¢., opmabicn bime} facturn
for the different units on streem., _§/‘ In the :ﬁ».agrxmt: of bppandiz N, the Tadger
data are conpletely recast into ergui*rﬁ.emt walues for the present inkellisvacs
study, in torms of metric tons per year aad barrels per eolepdar dey (BPCL Y,

Tables 2 to 6, Appendix #, show prejocted percentago production upen bagis oF

complote resevery of the € " ';' stovk {ia80, fLecorbmmectun sudheavier pydeocer domsg Yo

30 -
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Tebles 7 snd 8, Appendix ¥, shew prajected yialdé an porosnbegss on churgs,
congidering the stabilizetion and fractionatimm offisienuies in ths gan Foecvary
systems. Tables 9 and 10, Appendix B, resolve the Badger design dats for hypoe
thetical standard systems of the Houdry and alkylation ypes, cperating soom
whet appear to be Soviet cherge stocks with sverage sharasteristive.

Awerage Soviet sgtook characterisfics are derived fer Ths purpops of

w31 -]
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the present study v CETHALPTL O e

in numerovs Invellipence i ovaslaseiie

the individunl repurts, the Dol ilatie Goid om Sevies il ¢

are mostly Tfragmentuyry, By technio aralysis «f & con priatisn uf s

Gemaet o1l ehenlos

ovailoble deta in totnd. huvever, recsembiy corsivient

are revenled as t'}rp wel, Ceruzdn izteliironee veperis contoin Lhe

teshnieal dote in some detoil, wita varic spreoe of @cmpie’-u

esvering the differont Soviet cila, T BT Y
Sdx types of catalybie erociing orev R

These are cvaileble to the Se seviets, snd they tesy wmopadary i

follous: Zm:dryg, Pleid, Thﬁr% 2r, Lyeleversic

Suspersedd, The six procesces all viilise hydrene olamdimyn ai

tyes of e&‘tﬂyacs » lther naturol er synbhotyc,

An estimste of petentinls

r Dariet use e pends wpen o ovisfeed

general review of the essenvial teciivlogy, Thae Sovlons gl prcie s

conpars sallent features of the edx aropesses, Lo cubline as Followe.

In the first four of the w atalytie arcking

abeve Listed {Ioudey, Fluid, Thermodvow, and G ieversical the o

of liguld yield vary bub 1ittls when cerived b i

version of a suitabls aydrovarbon chozpe. The respective yieids of

diff‘ezfsa'x;ﬁ Produets then vary within rother opven 1imite 8 ap to te

generally sompensating, oven though ks Iimited +or

relres. pn

JAI‘S’B ‘ﬂltm‘i'tb th&fﬁ.}’ Q.j_f‘r PAHOES

guality voriations ray be

" 32 -
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hydrocarbens, Cempered to therynlly
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likeviss importont footers to wonelder.  Denpily
facd hae Ut le effest wpon the 8 Tds ip thess four sretens,  The

liphter and lover bolling sharges 0 tend o glve, Dowver, 2 srghtis

higher yield of gusoline, wilh the giscling mor - sremntic, allghhly

higher in octune valing, and sliphtly Ling poand ranpge.

Tasd

Uhdle o physicel preperty funetion called the Carneterizd

mey ' serve 28 un ivdes to the converiibility of ‘wnbissartem feed stecly

tids focter is net in dtsel! pmsitive with rseseei to Tecds cibermdae

- guitable Tor the oy satalyths orsdolting protessed.

ALl six eatalytie eracking pressses are o Teebive upde aliphelic

(upen-chain, or aeyelic) hydrosurbirs, but the usmiol high-beiling chm

to thenm is cobplex and  of mixed Liss, The procosses typieally yic

eotalytic pasolines high in tho axess

9 oy Fa
sype of wyaide (1.e,, sarbaon

converted e

Cidme praduats, e
cetalytie posolines hewe hipher oeivne ratlag rof ars more susesphible
o ths knoek inhibiting sffeets of “8L, The “cat’ arackers all ooues

scne reduction in sulfiers they thue »linimcte sonme

the kmoekopredan?

TEL sussopbibility.redueing, cwd ofan GorTeai Wt

sete of gulfup
derivatives in the stocks, ALl aix catalytie vreeking processts ke
wise result in carbon reducticr and uswelly nev dehydrogesation, witha

carbon depcsited as woke upow the satalyst. ke o emssssive depceitior

of carbon upon the gsatalyst; the siz processen cre rot senorelly arpile

coble to the heavy oil residuce which contein cspbrlt or 0 ecmpensibi,

L33
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Charge stocks are usuaw virgin gas oils boiling bolow 750 ‘}5'9

22 ®AnT (7,68 #/gal) to 35 °APT (7,08 #/gal) in dennily, Lo comparud
to the fixed-bed catalyst processes sue::"{g‘ 8g the Houdry, the cirewlsting-
bed catalyst proecesses such as the 'I‘Ixem.cwi’crkwlllﬂ however, sa.A;:@mnodgzaz
W“.carbon doposition due t; neavies fgaa ol ciz&uﬁlgeg OF WAG &

gi;mn cherge, due $o a higher degree of conversion, A;aong the six
techniques,; the 7.C.C. éThmmi‘or Cata:tgz{»ic Crackloz) procese 1la the
only one that will actually hendle residve charge withoub prohibitive
loss of efficiency,

The six proceése:omalylgem catalyiic gas oil residues bolling
abova the gasoline frastions, This gé& gil residun is ébont equivalant
to the gas oil charge in density. The 'plc‘:mentage conversion ian the attendant )
process is conventionaljy ziven es 100 mimus the volume percent of the sapidua
or recycle gas oll; referred to ths chazfgep Tt 42 nobed that In campsrison
to virgin or stxfaightonm stack;?%«%;gggﬁtgg (dw'»o » tracked or reforiad)
-gas 0?3,1 and residue fractions arve genersily more rexfrmmm; The Lsbber tond

to be mors resictant to further arucidng, and they resuld ip more osi:

deposit, recytle or conversion sbocks of these types ars nob wnually otacgad

as fresh fesd to the catalytic crscling procesges, The catalytic procesien

. although by i meons zisays
are for the sans reason typically opersied with the fresl feed semb ouen -

through withou's recycling of the regidue catalybie gas odle IF the recwcle ratis ig

high encugh the net yield of ecatalytic gas oil may e negligible 1n cava yess eoe: .ry.

Although the recyeling
- 3 -
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penernlly resulis in hirhe

with irgyess in the ©

the fresh feed chures cnoncitics do e wmise

mest sases, hewsver, rendily

riving peresntoge vields about eguel e those o tofneble by

o

exacking of the virpin st haypol o the sud
here acsumed that the Soviets woild nob provide aldilionad ca
cracking capacity for recyclinz, but wold utilis: the lergs € uh
cracking capacity »lus relatively sn adiitions
The Houdry, Cyeloverslon, iz aehd oo
in fived veds, Cycloversicon . b Tops
adrenced derreca vy dupbhe of sy

wroduce paselines Iovyer dn cotons o

=
e
Rt
=3

poselines, The latiter dus o

[y

and they are apparentiy nore scls

thap eracking, Qyedoversion ic

thwe with yeire

~ -

desullurization, The Tuepenescid protwse appll

& compratively ne e

techriique develapead In Consdo, ond b owoos oo
eatiny oil elayl, It giffers frow
processes in thot the catalyet is
net regensrated. The Thadry Coial;

first eommercinlily susesssful

a protess wililizing elaborote sen

with 2 conmplicated ar

N T
¥oOoRL Sl fan

metor vwmlves,

s Hevgey wraniing ¢om e e opeynuad o
tterdes or sovles of the sones R
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to altexrnating sequencee of the reaction, purge, and regeneruhion
cycles amoug the ca;sese uqudxﬁ eracking is depandeat uwpon conplets
vapordzation of case charge and case produc;tao

m Fluid, T;emafor, and Houdriflow provesses g:meﬁ.da for o
degree of simpncity with true conbinuous operation, inasmuss 2 the
catalyst beds civeulats in a cyeie through the sons of eracicing resciion,
and then the zone of regenerstion whers the carbon residue is burned
off from the cstalyst, In the Fluld sywbem imlet charge ol) vepor
aweeps pmldered catelyst inte the reaction zone, sud regensration air
sweeps the spent catalyst inte the rerenevetion zoue, In the Tolole
system; mechanical elsvators circulate the caltalysb. In the Houdrifles
system, a technique of recent origin, aud sppurestly 2 system imnorporating
features of both the Houdry and Fiuid procszses, vregenwator oubled fluo
gas 1s used for lifting the catalyss,

The cireulating catalyst craclking processes ure in gensral simpler
in both equipment and operaticn; compared to the 5.n§rim&e Houdry procuug,

: migh yleids of
The Fluld and T.C.Co processes wers World War II developments for/highe

octane ‘@asolines These latter two processes hove offectively
supplanted the Houdry in the currest US imstallation activities; The
Fluid precess preceded the ToC.Co in date of original development, and ths
former is probadbly the catalytic cracking tﬁcmﬁqm nost widely 2ppiled m
non~Comeunigt countries today, in refinervies under consbruction 2s well ue

in existing plants, It is noted thab all six comiercial estalytic cracking

procerses are effective in cerbain respeets for the satalytis refoyming of 2
had ,36 L

s

2
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gasoline or heavy naphtha‘ feed; particularly to cause desulfurization, lsoneric
gation, and dehydrogenation with octane muber ineriuse, liowevar, the silicae
alumina catalyst probebly has limited effect in the sctual cyéliaa’»;ic»n of _rdtiad
chargse etock acyclicsg For practible production of iwdsyrn high-octane avpal bane
by the Houdw process; a saconci stege may he nseded & ghown ir the Badger degign
data for Sovj:et Houdry systems, The sesond Houdry stege sevves for cabaly:ie
reformirg, charging catalytlc cracked gam:ﬁiné prodused in the first stegs. Simd oo
two stage operation may likewise be desleable for corresponding resulbs by dhe To ..ol
and flvid Pt’ocesafﬁsé

‘ (Oimewﬁ;hrou{;iz processing without resycie
1s involved in the separate stages just discussed,)

Early in 1951 in the U5 at leact fifty-sovem reparate Fimdd Catalybic Omck
ing systems wers in mm«ence.; Cm&spomﬁng mmers were 20 fort the T.0,0,, Jiw
for the Howdriflow, 17 ferr the Houdry, and one Sor the Creloveamion syotens, 4b
least one Suspensoid plant is currently in operatlor ia Canadn, 4 Fluid pland of
large capacity has besn installed ab the Abadan refinery in Iran, in vhe IH4de
East, In Wostern Europe with US ass:i"s'%mﬁceg several Fiuid and 2 leseer nuiner of
r,c.,c’o plauts have besn installed, or are bainé ivatm”@fi.g Of thees slx ceitalytis.
cracking pmcessea; the\ leacdng Fluid \’;ec{.‘o;iqué appe “1‘* o be the one mosh ulindi
for Soviut purpqses;, Fm:‘*bhe&*more; it is spparent that the Soviet dechwdeel Zmboll
gence agents could have almest ag veady access in covert fashion o the Fuid
process designs and plat pa’s?}éms in non-Compundst mreas, as they actually hive

in overt faghion to the Houdry process deta and pianie in the USSH.
o 37 =
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While the;' Findd amd ToCoCo processes are rob in sny wltimate sense slsple in
either eqxﬁ.pma:rbv or operation, it is believed that if the So*:i@té have actually
beiue suscessful in duplicsting the complex Houdry zﬁmﬁs they could 1ilwewise
beocone capsble of prejecting and aonm:mct.ing somevaa’ simpley bub wors effogian
plants for the Flwid process. It ie nob i;rzﬁ?:ﬁ'ababla' that the Soviebs hawe o prve-
gram for construction of Fiuid cp '%;'&?;9’ a:imux;w planby, and thet this wiid bele
place of Houdry construction programs upon c«ﬁs:pl&ti:m of ti_xe‘ Hovdry profecis
gupposedly now in progress, Although the T.Colo procsss features a relatively
slow moving bed of pelletised catalyst phyaiecelly sluilar to the Houdrey calslyis

already in use in the USSR, and fuwther producss remubs compebibls vith Shosc

K3
a3
£
e

obtained by the Iiundd proceass @asre us:a. is mada of & more rapldly moving nod
Linely divided catalyst, the Fluid is an earlier ani mors s:ﬂw.:?.».ena:hraafq“ aopiied
technique offering certainu incidﬂm'.ai sd#aut»agcm;tm. gt utsuﬂ: moGss zrxiine ove logll

Tebles 11 aud 12; 4ppsndix B, show ’&ypi@#.i Ue tachmical Literature daxs Jwm ,
Fluid eracking, By carrela.tiqv;. of thesa with Hondry yields an t;."me U3 m:s’i the U886
(cfo Table 9V, the Fiﬁid cracking yielde of Table 13, Appendix ‘B g ave derived fm
rfan average Scviel ges oile,'

Cmpared te the Houdry process the Fluid offere esonomy in plarnt sunsipust. oz
and plant :;pération alike; The econonmy lrwolves reduwed requivemsuats of Imtrios o
amz-ipme‘zxt; eritical rew mtwia‘is; wtility copmoddtdes, amd total labor, The Fir !

process fwibher gives definfte relative yvield benefita, The hechrigue han talien he

Jead in non=Cormuniet coumtries bessuse of the various adwardapes. The Tlwid
< 38 ~
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process is here assumed to bs tho Soviet selection evau though ihe T 0.C,

;‘becmu.que would c.auae no essential difference ia cesults and nighi pgwjﬁg
& &.ewhat simpler transition for the Sovists, “ming, with the Houdmy.
A% the same percemgge converglong with aimilsy charge sbocke in
onse-through opéraﬁimsg the Houdry end Fiaid systems give thout —
| ‘

Yields in aviation base gasolines and in the tolal Ci- liquid recoveries,

But where the loudry system produces seme rofractezy fuel

-39 <
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il (polymer rms oll), the Fluid plants yisld no residoesl not suilabla
for therml eracking. Tluid imite lurther ottaia the piven percanings

conversion with a lessor yicld of C, ges {4,»,, cliylation shorge sicel 'y

and with 2 lorper yicld of high-octane motor Raphthe(i.e,, mobor pascline’.
In the generalized case it is olse precticatle fvem the stondpoind of
mechanical efficlency invelving earbon deposit, for o nowewnnt highey
percentage conversion to be cbinined with the Fluid process in copyparison
to the Ibud_ry (e, Taﬂes 9 and 13}, Sivea higher eonversion doeu nod
usuclly tolie oll adventape of the foet that the Flwid wits ore epabls
of boing operated with mere carbon deposit vpun the catolyst, the Fluid
process charge cen be 2 loypey portion of o given erude in eomrorison io
the optirwm Ibudry ehorge, Therefors fron o piven voluns of erads oil,
the Fluid ond Toudry units are eapable of vitimote yislds of abeut the
sane quentitics of ollylation ehorge atock ne well av of recyele me oll
for thermrl cracking, This is cbnsidming che aporations 4o be caste

nlus retreuting {L.e., second stuse cavalysic velorming) as re~uired
throw h,/uith the quontity of virgin pos oil charge ond ne percentags

Se. ..

conversion/hisher in the Fluid plants, Furiher in comperison %o fovdey

gystems upon this bosis, the Fluid units '*prv‘:}ducé el loppey sapoeats

quentities of aviction goscline bose, motor maphtha, and isopentons,
Table 14, Appendix B tomilates gonersl comperdsces besusen lawdry

and Fluid operations in teras of mumerieal resultn wher

THE PreC Doy

are applied to Soviet edl stosks,

- L0 o '
SE-LR=ET
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6, Survey of Gas Reversion Teohriguss faor Scviet Use,

In formulating an sstimite of gas reversinn potertials for Scuiet
use, it is neressary to consider purely techaslogical eerreistion: in
WMt more detail tk;an is the case wit‘rn. c.me:kif;.g_-. Gas yeversicn ia
represented in modern refining prosesses of prims impe risgnoe, sorving
for increase in the relative yields of gasolins stocks with spé.:aw 4
reference to high quality sompoaents, The Fussini ity snd applieebiliy;
cf gas reversion depends in & large part upon various technicsl i sLory,
however, and among these the following ;my b3 said to be dpasis Por the
Fresent purpose: wolatility or vapor pressure vaium in the liguid phaeg
evailability of particular types of hydrocarbens in gases 5 isowsriam an.
unsaluration in the welesular strustures of the gageous mx;pcmms g
their reversion products; oetens ratings of the gaseous componenis and
their mersioﬁ products,

In orecking end reforming the sonversion reastions yield reliuive y

v Jargo volumes of excess gaseéw hydrocarbons. In che byplesl v.i:’nf.:.‘;s\i".‘ most
of the refinery reject gas is constituted by eracked and reformed smses,
High clefin eontents feature the latter gaszes <§=«”.'.‘_{'.f<.§@iiﬂ;‘f;3f when the smees

. ‘ .
are of catalytic origin, The Soviets weuld presumably consider camlytic
g1s reversion processes for rescvery of the rejset gaseous stosl in mow
usefil (1.2, ligquid) form in tl:;a gesoline blends, since the lalte: ave
the lighteat and most veletile {i.e,, lewest bslling) of the pwizo al
Uquid products recoveread in patroleum vefining. In the usual Al oape
before gag i-waruibn,,. hydxocaxoms in the refinery rejoet gas conz sb of

{3-cerbon-atem hydrocarbons

all C3.end lighter stocke produesd, plus the nroduction cf {1-% %&%.eamgm
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exceeding the Quontities coiaimbie in fimém& raseline blemds, v ovon
plus the effective wwotal produstien of Gy hydeocerbons if pmesity is 0
be plven to subsequent pos reversion, bef‘are-mimm mrtention in paselin
blerds is rade of the C 4, compenents not reacted in 'th.;e* CRE eTeraidn,

In general rvefinery opsratioens the Four-sarben h:;*t‘i:c{»cel‘mbc:n. EieBoy 3
stotks are the heaviest end }sast 4%1&’&11@ {ie2,, highess, bolling of +
components normally rejected in net gas if the refining is efficient.,

In acturl casos the Cs and lighter hydrosarbon gases ore @sﬁeraﬁtie: iy
ecnposod of the gimp‘.iea’t {eny lovest) z-#ezibem of the simplest homelogsis
series, norely, the ali,phatio‘ voruifing and olefins,res peetively the
all;anc-s {saturates) and the ollkenss {sinple dmméw-bcr}clf WS TUPLTES e
The J.éwoat mraffing alss constituic the wulk of most comen mumaa e
vtocks,

Simple poraffin a.nd olsfin rases thercfors predominate in the avalist .
£2s roversion reactunts exeopi Hb.mv speeral hydrocorbens {usue Uy crerali o)
cre invelved for special products fusunlly new aroradis ydrecerboas), In
typieal balonced refining oporations the rasclincscantain all S o Cq

| and haavier stocks, vp to and ineluding the heoviest er idghest beiiiug
hydrocarbons in the pasoline boiling point ronge, Uithin the muricam
volatility {i.e., wvupor pfefssure) lixdts nortally speeified, the ordinasy
fasolines eun alse retoin 1n.‘.‘éiquid solutien @ portion Lut sorrandy not ol
of the Oy stock typically procuced, If the welotility stabilizction of @

2%

gasolines is ideal, mxiam rolative Ir’.iqum‘yi@;ld‘ iz ebtaincd by aclectire

ehz -
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fl,e., the simpleczi of the O pereffips
buline,.1s the least volotile of the Cp paraffies ond olefins, une 114 pooe

refinery balance with ideal pasoline stabilizetion, the astuwnl vo1imry
.

production of thu nwbutane my or may not be in axtess of the allowabis

£ingl retentics in yasolines,

In a piven and effirient refinery bulones, pervieniarily 47 s 3eoe. i
ers applied to remct ot lecst ol wenilabls tuance, tiows aloo roootung
obutens and pessibly scome sobutane 11 thewe ave aleylalise yypos f oms
reversion, thors is often an actuol wasuffisiency of the refiner s ) byd o

corbong then remaining for maximum vager pressures, snd Lherefor. muam

vields; in the fimshed peseline blemis, 3If sveh & deficioney doeg vosu:

=

practionl benefits are eormonly derivec by Imporiing O e ether wointal.
stocka, vith somron naturel pas liquids inelucioy bhe wsupl natwral pase .
lines as exomples; tuv be used for the Finishing of sasoline bleais, Oy

anﬁl.‘l qmntitiea of propane may be used in these posolines, if the mewumw

vapor pressures do oot yesult from vhe other rioshs esmreniently cwailab s

Sa

-

Fropane has o elear octone number of ateut 156, oot in 4he dquid oete ot

100 ®F, ite vapsr pressure 3s abcuf 186 péia.,

The important gds reversicn pracesscs corsist of sikylation an pedy -
merizetion, In commereial applications «f these technigques, the ‘r.*‘-(ﬂf,“i‘.im".s
depenc. upon breaking the muliiple bonds between snrbon atoms oF o turas =1
aliphetica. The unsaturates ars nearly always slsfing wn praciice

te.

Alxylation is the utnion of an olefin vith either & mraflin 2r an acemte s

-3

Typicel eermercial alkylation sombincs o volatile or gasesus oletin (eemren. -

Czd with a similarly passeus puxza;”ﬁﬂ {eormonly ), precueing X:
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or pascline slock, theurctically peruf¥inis erd asunily nivec in ts

ating bersnse of Iluog

plum i LReue jniu)

ostarss in faet). Otk graceuns (iefin is conliined w

srpdicatione, pieldang o low fremeiry poont,

rlgheceban . aponnnds Lonedd n

whe eecline boilicoy venre,

PO At LS T X - = " . 7
LG LGARIon donl e

o g e . e e s 4 d
or more raleruios oF pussong olel g o PEORLI LI ar o SRR C AR R ¥ o
witlo mepterztely Bigh aviane roing,

bt N - Y . oG T PR
Fro Toeaaie aipenly oy

featdon plan's. Simlilar acsd ratiaiyst alml
b

g 4 L A i By e - . Ny
primaky Io Govien relloery Comstraclion wograng,

catalytic eraching erstomg,  foe primiye. o

s¥lorletion s fox ke wiion o7 igeiniane wih b

wotane alkylates, Yo a prosear 7o

Faeclines, it wouly Le logisal for

Fluld erccoring similariy as wi=n ihe Howdry synrans,

D LR MEKI plelds o

sy

high cotene musolites tcluding svpas, iLho
. L Ve

T Y

£
o

the stock chiefly produced by Lae oh

TRl Belieer L sanotass

“an

dscmeris four-tarbon olefin? sl ise Lk Lsomerie o SN

mraffin), -~ typical Has reversion protess thas oocurs with °

GNEY L
i

nermally puseous, The vesulting allylates in this eage are Liguids oone

taining vy te 90 wolwte gursent of celones {(eiaid

sroon pereifing) includ.

; bk -
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ing 2,2 setrimetiylpontane, The latier is the 3*;3;“43}*&?:11@@ iseoctans with
100 octane number, and it is one of the three iscnerls oetones theore denlly
produced by the chenmiccl combination of iseobulane with isobuwtorne.,

In actunl allylotion prectics, hovever, the eommen ehorpe is o mischur:.
uijth a:L‘E varieties of the butanes {four-corbon paraffins) ond buteres (Pow .
eorbon vlefins) present and rredominating, The normal (straight elizin)
butane is mostly inert while the chief reaction: typically yield iso z»xézﬁx:.ila 3
aceording to theory, by the respretive combinotions »f lgobubtane with fgoe.
bultene’ and both normal butenmes {bubtene i apd tutens=2), The resuliing
allylates are still sufficiont fer the typical processing balanece es ::;ta::.ec:f;
inagmel: og the allylates have high facmﬁe rating {the aviction :J.Zilf:y"é;f tes
have octane blend waluss exeeediyg 100), IHAgh-oetanc Hqﬁ,d rescwery ig
thus mg*.e of velatila stecks too high in vopor pressure for lnwps pomeniag.:
inclusions 1n-gasolima (in the five yx;ssib:{.ee butones cnd bubenes af 100 ”Ea

. ¢
the vopor pressures ranpe fron about 52 psia te about 75 peial, The rawiexn

possible reversion Iivuid rceovery is olso sbtained from the aveilsble reasiir

pasecus olefing, | (Fareffins ure in roneral mch rere prevolent in p.r&éalrst:i
vapors and notural gog, in compuriser to olefing, Allylation rearts oa
olefin with a paraffin, whereas polymerization wswnlly reosts olefiay oaly).
| Comuereial reversion processcs ore both thermal und cata;.lgr:;i@ n wy,
The important sommerclal reversicn prosssses ore nearly @114&5;3 poa pevarednn
operations in r«ezéard % ot leost some of the reacten! aydymeorbons, o

- U5 -
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that the Coviets have continued to eonstiuet a5ty allylotion wnits similor
ap they hove leudry systems, There s, on the cthex warnd, no contov iling
reason to believe that the Sevisis hive ignoved the efficieney boneyits ¢
the HF process, and have Yeen winble to dupiietite the memerous ¥ wlante
nou present in lestorn countries, This spesnistive mtier is & hmwsmearg ¢
sroll overall imporionce in the present study, IF and 1280, altyiot lon
undte give about the same pytenciels, and eonsiruetion of 00, wnets roy
be assuned {of, Table 10, Appendiz B).
Other important ecotalyiic 2lkeylintlon proeossss ove the tecawiguay oo
- 17 F iy 3 e Eas e oy T t 4 o v b
benzene clkylation as previcusly described. Tiese bengens allyintic
precesses yicld low Vfrmz:mg; peint apamitie hydrocerbons with ecirem Ly digh
mmﬁ‘ a2t o] s e el o B ” S v BN Pt 8 o N L
ratings, The Friedel.lrofts reaetion with slomivn ehlueive wtalvst
is adepied in one mesesyy werving for the cllodation of benzeps wit the
' ” s, 2 s i - “
G2 slefin, ¢there, Theoreticall ¥ thun produeed i3 evhyl benzers, sn toam Ui

hydroctrbor that my be deliydrassnnted to Form styrensy the areraiie desd

ative hydroeurben that is ope Y the tue reactents uosd in the wm eplds of
o X 7 4
Dunc 3 rubker, i second process uses vhwophorie aeld eatelyst for the

allcr et benz AN the (o ‘ ,
Ugrlation of benzene with the Gy clefing propens, Ths inbzer [ECeEE

5

theoretically yields another sramiie hydrosarion, cvmemo, Dutyl ey zene

SIS Y

result from the en riie Gllerisiien of e T VT o
the entalytio allyiotion of bonzone uith bubaros, ALyl bepge ey

such as these ore powerfully effetive us igh sevone additives for oo,

b

The Soviet: ibly now apply. and el
woviets possibly now apply, «nd wight woll 2ttach el dmpsrisoue e

- 47 -
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the eatal:ﬂziﬁ- tenzene allylation rrocesces \133.5;'?..%'&1'1 plve peloey 21otis %
then, While benzene is itself the simplest of the aramtis ?1JILuEh(‘:
ond hag mc'lemte velotility ond high cotone yutirs, 4% has Idnded wse
avgas due to its high freeziag polot (41 OF),

Thermal alkyla’ci/an is nob eomparcble with the eotalyiie el algues
in efficiency, ’-'Iitlmcut 'aqui'tﬁ‘.lémif eatalrile processes available, ther il

methads are, however, sonetiums arplisd to allylote Ischuitime wita etbame

- and propene, Vith ethens, ncohexone {2,2-dirmethyl butone) 23 sme of tun

isomeric hexenes (Cp poraffins) theoretically produced , Uith nripene o
tripone {2,2,3-trivethyl busane) is sne of four isomeric hepiune s

{Cp paraffins) theorenieally predused, The olkylation wilth promene i

vory difficuil, Nechexune und triptone ave both affective as higa oot

= tad

blending cdditives inm ovpos, Triptane is tae more powerful, wanbing witk
ethyl banzenei but  dae te the inofficiensy of the therenl sperciions

the Soviets will probably fawer entalytic proceases for pracactics of

octane avgas additives,
Cormercicl polymerization involves a protess of polymesis iv

technicul chemienl sense, Thot is o aay, the tesie chemicel v

. olefin polymers by the direc’: waien of two o rore molecules off }ioobdes

olefins, 4 dimer is the produet If tue Lighter moleecules vmif, 1 teliex

is the product if thres unite, and so on. The wolymer i3

united lighter molecules are wnlike, ond it is o sopolyver o0 &

lighter molecules ars aliks, Thermol polymerizetion tends €3 prebice

dimers vhile the cotelytic evexations iy produes hiphey polsore ir afild

- 18 -
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tir;;tn v Jirers, Folymerizaticn of v rdxed preeous vhuvys oroduces bonibl
gompenent alefinie poly puasline, ruhorally «dth octwe mulsne by A:rf,
i lqmr level compursd to the 2crmevelnl elkylotes gésorited covee . A
catulytic hydrocenavien type of petforming 18 uwead for the sampersl O e
gersion of poly poscline to 2 'g;-mi‘fiim@ Foscline, with the pero {9 nie
constitvents (i.6,, hydropolysees) teameric ond Very Blen (n osion mlong
1f the clefinio polymers ore isumoric,

The eatalytic pelynerisebion protesses are rure offisient Snd e

widely applied than the therm:) typed. Commercial daralytle polvayrisad

techniques use ueid types of cutolysts, comsisting of ckosphsric fortho.

racephorde) srd sulfurie ceids, The phoschoric acdd procoss norra ' ly yielo

o mixture of dimers and trimers cithourh it may e sonvrolled so Led dime

predeminate, The suifuric neid procwss is less

ielont and dess cenernl
used. It typleally yields o pinture of highey jwivmers wlbhsurb i is Lik

vise subjert to control for enmdwsls upon dirers,

The Scviets ure knevn oo aove atolyiis pelypmwreizebion feavelictions ¢

the phosphoric soid type, plus o plent ror eUEolyiie ydvaees

TP RA LY
nickel eotulyst, where whe lotter is thé Comreccis) pROCEHSS LEPEUIRTLY ved
o ecorwert the pelymer preducts bo aydrepsiymers, 11 18 sererted has the

Soviet polymerdzation wnits ars lorrelv osed ey the seleetire reocootion ¢

. 1 the

a codimer issoctene fres iscbuisne, suheeguently hwdrovenntsd ¢

hydrevediner, refersnce issoctane,  Fuosphoric aead cavalysis 1o fodsd

satisfactory for this sodiner rield; the gulfurie ouid process Ls; hetwter,

a 19 -
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supposed to eouse more selective although less ol ete TEVErEIOL,

Uhile thermal alkylation and polymericatiosn \‘:Sﬁiﬁ.ﬁ pot sesm e e ey
desirible in the S:wiet plons beeouss of inefs elensy of the prusiesss.
phosphoric oeid catalytic polynerizatien would probably be drcluded br
with secondary rather than primory prierity. Althouch nickel satolyst
hydroremution plontes nirht olso be projested s yield ni.gh setans fydrs -

\ i . )
polymers (typieally issectone hydroeopolymers), nsing polymerizotics pradue .
as eharpe moterial, catalyvie ollylazion weuld :&mbébiy be pere Tovoared T
the production of high eetome hland stosk (1.0, . iseoctone allylote },’ T
printisl vse of polyrerizaties wdls would pm&.mly be te produso aly

gasoline for mogos blends,

Isoperaffins are penerally move reactive oo ullylation thae ars the wo oo

forms, especivlly vhen tho process is suralytic, Allylation {1.e., tynd el
therml alkylotion) rothier than podymerisetasn ia, however, the numas fov
direct gos reversion of worpol pareffios. The normal zﬂmi‘ﬁna cor el Bt
lorpe vortions of the net and final refinoxy gru;ées., Thene msceis adrml
poraffing ordinarily comeist of the thres leowesi b.eml@guea;3 Saea, s Eypd Cd
dry fuel gas compcmenﬁs Ci lneihanel, Gy {ethane), and C3 {propens)
N-butane (n»C4) my be precent, but it 43 not wsunlly in rmoek exeers,
Significont excess of n;C,g& goe would not be e*{zk@*ea in ch effieieors vefing <
beloncs.

Cormareiol déhydrogemt-imz bypts of thowe! and entalytic velcrming
are applieabls to the normal p:;:afi“:‘i:za abare Oy uiu"xweﬁ;in-g caeh of Hhow
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Into ag olefin withuut chagpe In e formule number of carbon abom.. &

ecmmereial isamerizetiou type of cutalytie reforuirge s alse applicabla

Loy derivation of an iscperaifin from the corresparding prrweel Forn. Tho

G2y C3 aud u-Gy peraifine are Fhus regwstively sources of the three igtist
poseible olefin bypes, momely, O3 {ethened; C; (pregened, and € {1utones).

Iscbiriune (3-C,) s also unwinable by isaoeryzation of ndl,

Chrome-glumine cutalyst is used Sor the sabolytie denydregeny ion of

peraffin hydrecarbons, provueing ansaturarion in ke aliphatie byLcenzbon

molecules, The eotulyet eonsisbts of 3 mixtars of ehromie and ol gim

oxides, with the chporie wxids supserted upon Hhs aloning sineral eorkd
substonce, bawrite, The process in guestior iy represertatiws of ¢ mm{:m:‘
of ca‘l;alytic techniques weing ot llic exide sutalysts, @4:.@1\'33‘52&3.1} ¥ uppiie
fof ngt dehydmgem’tmn of poh-pesidual bydeetarbon churges, Thw um
technigues aleo serve i‘e:»r the desi t‘uctive: Lydespemtion of teavy residual
¢ils and hydrocarbon tors, Netalile oxide sutulvais of tols goaerzl byps
appears to involve beth denydropenzticn wnd hodroren bis.n;. deoendivy upon
the hydroearten reuctonts,. .'Z{ydrézf'mmmiz Cotalyic Ueforning is o 1aviotior
of mich ecommerciol significance, uaing mlybdsnan-alumion esatulyst. Ilydroe

forning spreifically yields wromatie hydrosarvoms bty net dehydropsvaiior of

dess wnsaturated hydrocorbons, Typdeally subjected to liydroforning are the

i

carboeyelie naphithencs {(i.0.; oycloparatfing or eyelealbanes) s 2nd the
aeyclic faliphatic) olefins ond pereffing, contoined in waphvthes,

D 5L -
8-B-CB-E-T
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Applied to b*;f:mes, the chimw.almin eatalytie Geiydroprnat on },ﬁi‘sﬁ !
butenes in th.s first atopo, vad by further dehydrogenation She pecduct is
butodiens, | The Iatter 1s & diolefin oo, Jm wsatuvoted alipanide
ydracarbon with two double bonds) g and It is the s@em& of the e reeetn: i
used in the ;synth@:sis of Dime © wmibber, 4 variation of this some techrigu
results in the delydrogenation of ethyl benzene to styrens, the s;ﬁ‘.r:-;ar T
aetant for Duna 3 rubbex,

Dy thermnl dshydrogeantion, o pareffin is pyrolytieally desongnosd oF
dissociated into on equilibrium mixture of iydrogon and the corresponding
olefing so that the latter my be separated or abssrbed fren th: zone of
rep.c‘tiono Similarly os 92 oost coses where themnl and eetalyole progesse:
serve sinilar purpsscs; tads therml dehyéragem‘;ﬁ-iw ie rmeh leas sPfision
thun the chrome-olvmine catalysis, vhers the eonversion of Wwtance o
butenes mo arceed 900, ‘The therr:l dehydrogeration equipment is melotive 3
sinple, however; ~ml the tochuique hos been especiclly applicd te nixed
gaseous charps uliere the product olefing are tharped to subsequent pus
reversiom, with the éf;a roversion process 1lso therml ond *thr;r'o:i“cv.%; 1ilme
wise qn opm*#t;icn meldng use of rolatively sinple rsquimen‘i;.;

Cormereinl ectalytic isonerizaiion of nbutune c;.omtitutea‘ o of the
iy uﬂaptatinns of the Friedel.Crafts tyme of MU:MiQ using ahwsing
ehlordds eatalyst, Jith o maphthe choxpe chiefly constituted by normod
myaffins; the process yields hirk ovtune -Mfmt@- fescline feuturel by ite
content of the resultant isopurefitiag,

ue£:2 -
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While the dehydrogenation and isomerizslion prog
J i f

npy e

deseribed, o convert volatile xormal paraifins infe oiefins and igoparsiiiis 8o
&8 to produce potential charge stocke for gas reversion, they are here lsgorinesd
only es potential technijues, rebtaer than 3 process Lipes that would »abe provabl

riority in Soviet refinery sxpunsion programs. Typicel rofinery belsniss isav.
J ¥ o ¥y 3

1little stock other than ethane sni propane as charge for Shese pracess

operations are to serve morely for incressed liquid recavery from rejeci gaves.
Ethane end propane charre would bs arpiicabile for ths dehydrogenation apsraliops
only, end would yield the ethene wd ;ropens clefins tha% sre of little pebenticd

value excapt for special use, a2 in the selsctive aloyias on of benzere. o s
i i3 : 7

@
&
&

cormerciel practice, the two procsss Lypes are rosiricte’ to specinl wus,

Tha thermal dehydrogenation operation i3 tynicaliy insegrated with he
polymerization when the latter procesu is eprlied, 3ut aa most cases 1 1.ould

recovery is to be made of Cz end iizkier stocks repe.niry in the |

gases, with these stecks mostly comstituted by the C. €,s and Oz norms’ pareffing

recovery of 1iquid propane is the moro practicabls witimate operation ez couparsd ¢

{22 and Cg; cintfing,

de}xydroge-nation followed by pas roversion ¢f the regiiving
Iiquid mixtures of butanes wi.th propane onstitute mosh of the valusble ~conereind
liquid petroleum gases {L.P.G.). Topgether with natu-al gaseling, cycle producty,
and redrograde condencsebe, L.P.0. comprise the nabural gas Liquids rocovorsd feom
wet commcn natursl gas.

In ccmparison to attention given % new fac’ iitiss fuy satalybic erasking,
it is improbable thet the Soviets will give ag wush orilority ©o e immeodizce Prugr 4

- 53 .
EEA-EL
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for increased general reforning of tae naphthe stocks normalliy soaba ped o zeac

1ines, Although general reforming of thic type mey resiit in meh rmpr s caent of

speciel quelities such as octane rating, the tachnique ueually resaits b & denze .ad
1
4‘

yield of gesoline end ulsc of totel liguid products, Thisz ie true sver °f thess

gases,

New catalytic oracking is definitely required if the USSH pasoline yields are
to approech the high percentsges of the erude ebtainable in mode:n rsaf"ixae,-r'y prige
tices. Catalytic eracking would produce hipgh avens bese stotk in sulfieiency “or
the spparent USSR potentisls, requiring ne general satalytic reforming ¢35 sopt
where the latter is In a second stage following sradking, as in the Houdry Cat -h 14
system. Thermal crecking snd reforming de not ordiaariiy produce ﬂ'*}’gﬁ.é"s stoex 2xe 1t
insofar as they yield alkylstion sherge. Ixpended mtu.’éyt*ic and thermal refaryiv,
capacity in general use would not appear ts be otacrwise needed jan an imradiatn 7

gram to incremse the relative gasoline yield, with aigh pobertiels to be 3otaiws

in high sctane avgas production. The gens-al reforns o would actually deosrens: vz
total gesoline yield.

General reforming, provevly thermel, would almest certainly receiva gzcondary
priority, howevcr, in an ultimete plan to nodsrmize Sovie® refining. The tharuai

reforming wiuld be urgently needed far mebor gasoline quality, snd wouid .5

inerease potential ylelds of high ociene gis rvevers.on iiguids. Catalpidc

taie

for s.ocisl rather than zeneral use s  ac amaliy & rseter of orimery

importance inm the progrem. This special uie porteins parbicularly te the AVLE
T ¥ P S

» Bl @

SELRED
Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0



1
!

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0

potentials, and it is in sddition to the uss with catuiytic erscking Sor base & ins

< X Wil

roduction, as in the Houdry system. By cles of ths inl uge without much
N B

apparent advantage for the Soviets ins;:lude: the debydrorenstios end Lenmerizatic. o
normal peraffins for gas reverwion charge. Ancther and nueh mere inporsar: @ xeund
relates to production of sromatics for avg;“‘s addd tivag,

It is noted here that thermel reforming 1s net nscesearily rendered sbseletas
by the modern catalytic techniques. “ome rosults ary still setiufactorily accoirs
plished by thermal re fc;e“mirgg,; without warrenting wse of the mere complisatad
epparatus and onerations of the estalrtic waits. Thormel and sebalytic oraskin,
operations are sorgwhat similerly sup iswentary to ea ) ather, vﬂlt&l(’ugﬁ. e resion

in that case are nore technical snd fmdemestal, Thermd reforming capacity ap

e
=4

to be limited in the USSR at prosont.

8, Survey of Potontials for foge: Additives Predustion in the Ussin

Avpas additives may be defined ss special blending spenty oxhibitiug n Lgh osah
knock cheracteristics in the gesoline under rieh mixiwe operabing conditisay { ‘ul
power}, These avgas additives must bw geno-ally c;vr&:itabfi_(: i sufficisnt guanii
in 0il fractions that do not themsolves constitute av ne base stocks, il tas istte
are to be actually used as ‘basos 30 ae Lo avtain lthss theoreticsl masizun avgas

producticn. In non-Communist practice #he pesitive ndditives thus svaiink.s anrs

restricted to aronntics and cortain i eporaiting {(mostly ise cotune o

pentanc). There is no reason to belisve bub thet the sese stetus would rerovail in

the USSR, Lower boiline nachthensa gre tomparabie to aromatics in vover. but the
;S & Iy v
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wmly comusricsl wvailsbiitty of these naphtheres is in shealsht AYmas Cand

o

gtocks. Viepin vase stucks of this sopt conprise waghtaeais

the nephtasniz crudes as distinguished foom Lhe so-calisd paralfinis,
1

base, wnd mixed base rrudes.

fractions are genernlly a.iphatic. )

(in the imtier turee cruds tynes, v

7

Isopentene is produssd in quentisy oy the oabeiy

L

R

[Ba-TE Y1

gass

,‘\
23

RNt

L

A

i L

loalks,

and it s in general satisfactorily wessrsbie “rom Lhe . eralytic avess Unos poadant

Iscpentane is moderate in svpas additive effec!
pound that may servs ag a NEUESEATY vapsy
availabie iscoctene miztures, ,féue_ra.;}y contalinang
on the one hend cf the aviabion miylates praoduced
butane‘wit-fz bubenes , and on the sther hand, ot the hydrucodimer mixtise proCise

by the direct hydroganation of the codinma- peiymers of

effect is a Peature of thess i1scostene @y turep and

isooctane itself,

ordinerily and probatly not in the

isoparefiin additives.

ducts commercially obteined by theramd

propene; respeotively., Necherane i3 eboul squlvalent to the raf

Otherwise somstimes availeb’
YO M

[y

The istter two ! yurossrions ers

an avpgeas edditive, while triptune has

In considerabie part, we s resuit

catalytic eracking systems, 1scocians

produced in quantities suificient for

SE

it 1s fMucther m

presaures biending agent

Lhe ralaranis

by Ve shemica .

butunes .

iow boll

ML BVERS,

spong the o
alby.ation of jsctutane with

power ranking with o ayome

of viilization of

aikyintes end isopentuns wogid

the svgas sotential .n

56 -

@

: =
<

R

shocks procucsd oy

Wikt sl

vioderste

§3yr

(eI IR ¥ ROTE I

O

acditien

t, reshorane and Lriplets alse ooos Lo vutos

haearstoonl N
sthens and

o

RIS

[

:;J Y

whe Scviet progrug.,
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Excess production of these or similar moderstely sffective additives wuull nob

eliminate the roquirement of additives as piwerfully eflestive nu arcmmtlse. Tha

latter are required in attaining the high-sctene svges poltential, the moust impor

rhase of the geveral avgas progran.

There would probably be little advantage im auxilisry denydrogenaticn ro

RES

igomerization of charges derived from the relabive abunisnce of normel parsf¥inic

stocks, merely to incrcase pstential ylelds of moderately effective additives suin

ag the reference isooctane., There would likewise be lithle benefit in speacial

production of other moderately effectire ndditives, such ae by applicstisn of t

difficult thermel alkyletion process yisidivg nechexeas. Neither wouid sluse eid

difficult fractionation operations be indicsted, for obtaining sdditives ar haer
cuts fronm hydz'ocarbop stocks such as naturel gasolines, aliphatic siraipght eon

gasolines, axd other common non~aviabtion grade gagsolines. Vhile this Yraotiomst
might result in comsidereble yields of i.supgimffins fay milditives, thess woaid b
mostly the moderately effsctive types wnldesw the sharge to the fractionsiica g

unusual,

Aromatics may be considerable in esriaiy erudss not predominently oacnf finis

but these are not gemerally in the beiling point xl.e.nge of additives wven thaagh ihe

@
o
@

do occur in this range in certain naphtheni~ slraight vun gasclines suilabl:

argas base stocks in themselves. Maximm reiative gasoline yiside will svoambly

7
s

result from s general USSR pethtern titiie diifevent § 3 runt
the US where modern practices sre airecdy ansizad, Ty peblern Lalape
w 57 =
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wonetreleun relining, with Ui use NiECE

catalytic and therua: tothulques 3

avellable naiaral gas Aiguids 1o Dlendine, inteliigsuco Sends to

natural gos liyuids Wy e oaveriable Lunoyeintively wharpe guantities 1o the S0,
,;.

The latbter 1igquids ure aot, howover, 8 50awrce o tlo ertre wdditives

effective typs required,

The netallic cxade catalyst Lpdroforn M ITDLOES e rrabubly e noe effe obo-

technique aveilable for Persivie Soviet wes, fur obrainig weematic sads

the ordinerily avaijaiie petyol

i Practiong nob su. sable Jor

0o gadsiing

buage stock. Hydreforming es cars to ue nors aULTEGLE 8nU seietlive Pur Ghiis cur |

&8 compared Lo tie sluminws silicate cimy cateiyet crecking units. It Ls noted
that the latter are slso Bervicestle for siticient refurig ag wlthough the capacs
of the clay catalyst to eauss actual cyelication ang arongbizetion of niiphkatic.

iz not clearly vonfirmed. he Sovi ety gt ressunssly

v waaited Y0 sury loe

ment Hydroforming in some CREGH, 4y applying the satalolag ProUssses Cor owjioyiad

of venzenw to abtaeiyn sslewtive ylelds of wliiyl bersese sul cumsns, e

applications would Gopend upsn Lhe BYRLLAbLL Lty of b

AR BXUASS oy

requireme:ts for i1t. Benzeue is no% cregent in yuandy Ly O

and therrsl conversion products.  Deveusse 9l livited ges o

gesoline, commersial cetalyvic crasking is corddnarily conty

nraduction of it

fatelytic eonversions wouild be mack. preforacie for gield of e RIIES EER

Sorhoy e :
RIS SRS T

as compared t¢ limited or iuefficient processes yieiding highly e fect.ve Lt L

COULG Y

fins. An example of the ijatbur iz the very difficult sopael allylation
- 58
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Ca e v e A

triptane. Hydroforning would be seisctively apviied io alipheiis wirzin neyhl
or gasclines, to yield high octens arcmatics resuliing from senversions to fhe

e nuch as 50% in prsctice. This would ve in sontras? te the allerniis use o

hona gunoer ¥elos

Hydroforming to produce yieids of up 1o

from the seme atocks. Themal crasking avd reformisg do nob yiedd awiabiog ge:us

bege stocks, and do not ordinerily produce aromatics in quanti?y:  evsa crtalyisc
reforuing is incepablie of producing nviefion gssolims bess stocks wit: practiti e
efficdernzy, whon applied Lo the uswas byres of virpn and therually conver ted ros " ha

charges.  Hydroforming catelysis s, Lowevsr,

™
T
P
o
=
-
42
o

Ly yileld ar matios,

Hydrasforming is efficient For arscatic prajuets o oo specsal chs:

as well es from the souwplete napiithe cats. L o%h s cherge of beptune w.d

eyclehexane, wsing & variety of metel l1s oxlde oot yots, including covena: ar ow

s
o
T

a5 melybdic sxides, Hydeoloruing s

IR R A G R

m

aviatior gasoline adiitive. Toliens i3 Jurther aog

production by nitration. lethyl cye chexsns 3a one of e jesy efleolive myosl

gpasciine additives among naphthen s, ané

facterily sprred fron the putend: surpiies of strascht pun sviadion fas o line Do

stock ir. the ULER. Soviei naphtasnic crudss occor o oconsliderable al oos o

Beku erude s, for examplis; somposed of &0 per cem 0 mebthsiss, oty oy
wf the Deku orade 18 sseumed Lo sontain suobabie 3%r8i7hY ral evi&S o JL Lire oo

stock (¢f, Teble ).

e 5% -

SRR
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If thormal hydrocarbon conversion is arastic with regpoct Lo elevated T

tures, and egpocially 1f thermal streass s severe due to the impositick of 61 w1 T
wod large final temporature rise upon the charge stock, dehydrogenstics and

rytlization may resuli te give a higiit sromatized lig

=

“id yield togethsr with v e

Juantities of tight gas and rosidue sarbon. 4 coprergion such aa.‘thm g wsuell

not very efficient in rogard tu the ¥Yeiaiive jiquid vie <, end the sssentiel fee Lrs
of sush u protess is the metbpci empotyed to attain tre "kicher” rige in tempersas
ture. The Swiet«'s‘ have reportedly srperimented with a ‘i:lnerml tochaijue using

artial oxidation or burning to devolop tias "klcke” inerement in the ‘harge sbo ¥
op

3 des.

This Sovict development is lnown as the Dubrove: progens z; The pro

¢ribed in the paper sntitled Refiming »f Patroleus in hs UISR in 'ho s repoEt,

it is not fxnuwm to have had signd ficent somerciel appl.oation o dmis the

produstion of artmatics or other stuske 1u the LSk

Of uncertain stetus in the USSR alss =3 discuseed 1u kefinimg of Yotrolews i
ug L

the USSR, there is the "pyrolysis” process used by the Soviets during Worid War i
o —

for the production of gassline aroms tins by high pessure syslization of Reroawne
L

8/ Avallalle technological deteils are very mesger fov ihis process al presens,

end an sppraisal of the putentiel sn the teshn AuE Ly el ponsible wn this aur ey

While ths acbunl status o aydreformive iu bae G00F 1s wadmonm, uobe ts teiasy

of potantiels and techmolopy of Lhe provess in feliming Wl Palrsiean ir the I

Pue %o the peculiar need for Hydrofrrming in the Usgh LTUTassing bl ik

may well be that the Soviets alreody have such waits W service although senfl e

intellipence ie lacking. Nore deiaiied malyses sre rejeared with respoct o ths

USSR conl carbonizevion and other Syatheti~ oil wis valldations, 4 e iavell: gense

o Fas

w Al e

. TEGERET
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estimate 18 to be made of the prebabls status of aremstic agditives production by
benzene alkylation and Hydroforming, A sutvey of refining potentials is here do=

veloped hased upon the umuon that avgas additives preduction is sufficient
for the final blending of the oil sto:sks shown,

9. BEstimated 1950 Operation Balaices,

In Zable 15, Appendix B, a correlation is compilod fox the 1950 Soviat setrue
leum processing, assuming a gross and total basis® s ag %o dewalop reasonaile
over=all yleld i‘aét.orso The table provides a reconsiruction of the plausinle
relative yields if the probable Soviet capabilities snd eificiencies are applied,
This estimate assumes full ¥ of the equipment indicated to have been in servive, op
o.therwi’so pmbﬁbly in service, The resulis are comptted within ﬁraatieal wimtte
of technical engineering passibilit;igsﬁ based upon ths indicated and probehle
characteristics of Soviet oil stocks (intelligencs scurcos of the latier data are
discussed in 3. Soviet oil Stock Avallability and Insta.led Refining Faeilities
in 1950). Estimates as already suawsr.ged.are applied Jo. capapliies in cride
distillation, themmal vracking, and thwwmal reforming. Th- Gurew and Orsk Linde
dmase refineries are assumsd to have been mraﬁtngo Insiead are the Foudey and
alkylation unit® st design capacities in the lattser refineries, Thess cata.ytie
units are, hovwever, calculated to give the generalizec yields of Tabtle 9 and 10,

The following variations of very minor magnitudss are applied to the albylati on

uwnits at Garev and Ursk and further to the Houdry Cateiytis cracking-reforming

I

¥ The baris Ts assumed for conslstency in the applicition of poreentage Tanbors
where total. annual operations and tas resulting net product avallabilities are o
be caleulated and compared, Gross yields of ‘the esseniial.base snd bleud sbacks
are indicated with the unit refinery operations in matorial malarse assuming tha
total estimated crude produckion to be the charge to rofining. lat product
avallabilities resuli by applying peroentage factors liter o be developed. A wro-
bability prevails and an assumption is made that ne coreideratie iffarence would
exist between the total quantities of the base and blend stocks and the derived
finiehed productse | '

= 617
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gygten at Orsk, Uith quantities stated as thoussads of reuric “ous P ey

the design allylote production in these waits was 89,5 s ol this i rous’el

value of 89 :in Table 15, This predaction of 89 is dersved in 2ale 15 Ly gLy -

ing the peneralized yiclds of Talle 10 to o roduced 4.otal charge of 134 in
place of the 1}_;0;6 tobal charpe mven in Bodper dosiime, Tn simise quanbi iy
unibs with respeet to éatal;ﬁ;ic eracking-rafordne at Crai(, the Dadger dooign
cage charge capacity of 371 ;‘f.s Lplied in the desige tior of the 1050 poteblals
and in the caleulation of production inm Table 1S, Ik ’WC‘U‘CZ{“; sinee this dosga
capacity inelndes some resyclc the virgin ns oil chr rpa copasiy for futu o
projections is incrcased to 3?&;

Table 1Y includes therral creciideg and roforcing vnite in opavaticor ab
Kudbyshev anc I{rasnovodsk; ab capeeitios wlich are ot lecot cquel to what
Badger sropoved in commection uith the Houdry lad-loase refinarics projod od

for those plices. Gatglytic

- 62 =
S EGBET
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polymerizetion and hypdrogeastion units mpre likesrhec showm o haws beorn oporat .ag

g
-
"

to produse 80,000 metric tons of the dsscctans byl ocopoiymer Together with &

Houdry and alkylation umits, the latber account for 11 cabalybie procossing @t

for the year, It is especlully nobed thel conghde able Tlacihility i rooson e

possible with respect to the overall ylslis of lub w, wates, and prodieba of ho

23
P

01l snd spsoialiy residual types, as rellicted in “he vemmining yiedd of reslion!

oil,
25X1

Fer comparative i:urposes, Tabin 15 ostimates of

the Soviets probably propossd to do in 1950, in proamliating the fewa Pive Yen:

Flan, 1950 US refinery yields ars in eddition swwwmciied for reflaiom:s, Recuva:

stock firom refinery gases for ssasonsl gasoline blimddng s xob Anfewcad in fve (00

15 balance, As stated in o footneta to Table 15 fimdlehed gescline blending wivls
sosn to theoretically permit the abscrpbion of natuval gas Jleuddn within vepor @«
1imits & proper use is mede of the avallshls plaxb o) recovery sasolinze, It ids

howeverr, that natural gas liquids scve cwrrently vtilizad lo cuanilhy in the USSE

only for spesial fuel purposes, bud nlsn in moler gaselines eu a consupsnge of o

cienmt Oy stock recovery svebems in the Scoviet rafineeles, Cerdailn avelisblis Sod 00U
h N

gense reports deal with the Soviet ubiliistionm of maturel gas Mauide, 27 37 7 0

natural gus 1iquid blend atosk 4s setuslly avallalle as sebural geseling with wmel

Sk

HEE

=

Qﬁ’l\‘{ g

e 1N

ol

et

£ )

e

Rt A

vepor preseure, then am sompared Lo bthe Mdgh vapor preswre G‘;& ghock S0 pay T arhoe’
sdded in larger quentity to give & defiwite vepor premsars blend with a plvew geali

wgEw s

10, Modermized Sovist Prosesning Bedanses w.il Uatalysis (Fombviaied Ly 100

I£ Soviet refining installstions were modern zed to include a beligues of ooi2ly .

and mueeatalytic processes, alsumirg that the ex'etiig relabionships dn the U8

E

FECRED
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reasonsbly indicate what might oe proehivie, the rounlilng patenint Moy adgh

octane avgas production would be ebriousiy meny tizet prosber then th: prosent

USSR meximum. HNeelization of such w potentiel wouid net miy depond upea Soyict

cupabilitiss for fabrization and construct of the requared eguipment . Lt

paLI Ty of woviot edon

would elso be invoived with USSR reauiressnts and he

23

1

to utilize the larger quent:ties of svees, =iad viheo Ghe latter beooms syariebd

The present hypatlhes‘zs is wot, howevoy, divest ¥ sopserned wth fhess soniine
gencien, The imuediate proposibtion §8 to indivats whal appears %o be Hos asiiiy, -
reasonsily to be expected, if the Duviets air e . pthesn bhe bolenve . snd guoas

in attaining 1t at some Muture date Capasiiy for the argas ubilizelion s a1

necessarily e very oritical facter n thesif. The ney catalyiio upibs would o9

useful rfor high relative yislds of cusiity o A, g ig tyus oaxn o She US faes
poace, without being ap lied for the uitimate or even wery high yields ol a¢ s3.

Whon new sutelybic crecking and sikylebion unibs ars here desipnstod ¢

features in Soviet construction proprais, = bast

promise of the study caiis Do

service to give the maximua yieids «f hi h octane cvgas stock althouph %eia ooad:

WL

rent wouid still be of fundumental vaiue even xf primari.y operated Lo yoeil st

~ » } e
Tor ernstruc bion of o

gesolines. Bul with respect o sapedi

wystems, mere realisiis sgpevts wouid be wnvelwed 3f the aypotbeticul bu.wise 53

applied to some estimated fuburs production, rather thsn to the probebie 250 ans

1951 wvelues, inasmuch as the balence ia virbusliy bneas to be Tar from roasiis.g

present,

S5l
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Teble 16, Appendaix B, shows setimstsd USSR pesrolews produsiions by aroas i

1988, compared with the correspending produstions from Ldentified veriao

{ef., 7=B, Production apd Fxplovation ip the USSR, in this repors). Of the not ~rod .

ivity inmcrsese thue indiceted in thas povied, the wejor pwp¥ is abou! wsiqualy s &

betweon Soviot Central Asie and the Jesond Baku, Tebls ig nudocdates

s
[ 23

recapitulates the data an existiug 1950 :efiping Jaciiiiies ag aivendy do
(cf. Tublos 1, 7.and 15)-.

Although the matter of actumi probab:iity night weil be cuesticnec, it i g

within resson, uwnder favodebie conditions, sur the Soviets fo attain wy 1955w Yol

in the catalytisz and non-catalytic esfining insteiielims in Thée JSYE, comps b

with what existed in 1%80 im the US., The previous dissvssicng 1

papey naw:

indicated the probebility und iogic of Soviet emphusis vpon crbtalytic orseling o

v

attendunt alkylation. It is reasonable ‘o suppose thet a Sovieb Aoudey insbelle

progrem hss been continued aines 1946, Moilowing tus eomprebensive desi

wodgta
and acvusl construction supervision Aronished by ithe Badger Company. 19 is elar

pleusible thut the Soviets huve Formumleied n Pluis planmi construstios

replece this Houdry progres.

Table 17, Appendix 8,is sompiied to show sn estimate o & p

augib e wvars L4

APEE T-TE N

&

3 8

cefinery speraticn for 1958 in the UCER.dleveloped -apmn a gross and tot2l basiz a: in

vable 15 data which refer to wha® _
appears to have been the tctusl (950 onoration. Talbie

_

tion that & catelyvic refining balenve hus been atleinsd as praviously -k
Tables 18 and 19, Appendix B, in twrn swmarize whebd suzb® prevsil fn oidilaetis

refinery instellations carried over from 1800, with designation of the considers’:!

- 6% =
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" Teblek3l and 35, Appendix §, relate io the derivation o certain dasa thus a o

additional capacities raowired for the 1355 balence / Toble 19 sloo provddes an
estimate of what might be then lavelved in this 1955 precessing, din cebalriic

cracking plants by sites and in catalytic allkylation capacities by genersl areas,

Certain old non-catelytic units could well have questionzble opereble sizius in -

future, howsver, and the real usefnlness o7 some would of courss depapd vpon the
facilities for intermediate mevements of stocks, soietlines over apprzaialle dista

The additional non~catalytic capaciiies ars probably nipimm reiuirements Az 310w

and might well be higher in view of processing convomience evas i the older equd:

ment is still in operable conditioz.

The estimate in Table 17 includes in thermal processing, about L0% us much
reforming capacity as there is cracking capacity. The latter is & ralstionshiy
not abnormal. in modern petrsleum refining +ith emple &fs upon catalysis. Thermold
reforming would seem to be particulsrly valiuable Lo Lhe Suvieln for wrope:
utilization of f.hev low grade virgis 2isfillates in pmsspwt.in the ;Sgwud Falos
In the catalytic cracking construction t;c.be complet ed beiore 1955 lrwolving &
ghift to the construction of Fluid wlis only, it is spsumed that Houdry ysters
will be completed at a total of seven »&m% before the shift to Flald vwdls s
completed. (See p. 7 bélowc) If thls assumption is applied 35 is secsreoly proe

bable that Fluid units would be in operation prior to 195%, The 1955 ezpueily

relationships given in Table 17 may be sumvarized as shown below, wilh cewr capaci:

indieated relative to what is supposed to have been existing ﬁ.u'l(;‘fs*i} and vith thes

latter capacities carried over in totval,
- 65 ~
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POSTULATED 1955 CRUL PRODUCTION ANT: REFINING CAPACTTIES 1l U1 USRS
m!uible End Results If Provran Is Adovted for High Codene Tubines
© 0% Quentities in Thougande of Mebrd: lonz pexr Yome

Indicatine Covacitics "newd 51.wo 2950

Crude Production (1,500 nenr) 52,000

Crude Distillation (17,48Q new) 62,500
Thermal reforming (L,307 new) 4 5096
Thermal craciking (2,056 new) 43,368

Total thermel conversion {6,163 new) e

Houdry catalytic cracking and reforming {1,700 new)
Fluld catalybic oracking (a1l new)
Catalytio crackdng and reforning (12,116 nes)
Catalytio allkylate produst (i L20 aew)
Catalytic polymerizabion-lydrogeration prodiets ‘none new)
Catalytic polymerization gusoline oroducts (1l new)
Total catalytlc conversion (13,5h6 new)
Total thermel converaion (6,363 new)

Total conversion (19,709 rew)

Anmal capaciby ratiogs

Crude production capacity J.004
Crude distillation capscity Lo200
Therual conversion capzeity UokBi
Catalytic conversion capucity G,218
Total conversion capacity o729

An imposing task is thus postulated for the Soviehs 4o obbain bubwean 1950 on
195_5; an anmal capecity of 37;189;000 metrde bong n new refinivg dnghallabiccs 3
17,480,000 metric tons of new crade distillation c&;;m;:i:i'.&y is represented Lo Phip
total, with the new crude di.stil:!atiax; te accommodane an incresse of 1,530,000
netric tons in the annual ?:*ate of pa"%;x'olmm production within the four ;;fe-sm;

The refining capacities result as mmwal zi;attea based vpun 330 deyn of :tra_ zord
ment operation within each year, and the pombuleted refining faciidiies insiuds 2

P4

percent for reserve in the cage of crude dusbillation espaciby, Chis rosesve o
for potentizl service in pesk operationg, constitubing & sowmal exceus ir modein
practice if crude oil is te be proceseed in large q wbities,

- 67
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The 37,189,000 metric tons of pew anmsl refining sapacily e in the ordew of

abétrt. 750,000 barrels per =zalendar duy on the avoraje T the setual deisils of
Soviet refinerﬁr constructicn progrome ware to be revecied, it i quile Droyaable
that such plans ave more roalistiz. with & 1@5::&3* SLEC ;it»,; ingruane nwwawd withd s
sueh a short perdod \o:t‘ tine. TIf oo resarve excess ners (o resuit ip the ansbalabe |
crude distillution capacity, the increase in the lavtur would “ru reduced Lo

7,080,000 matric tons and the total capaeity increase would be reduced o 28,700,000

metric tons.

It would be logical for the Soviots i complate atl of the lend-lasse Houd
is mads
projecte before Lotal changeﬁtc a progras for he eonsbrustion o enbailrthis criok v
systems more mcdern than the Houdry. It 13 alse probeble that Lhere woudd be &

transition period with the basic and aval lxble Houdry designs appiled b certain

other sites, These other sites would probably be salectsd a8 the oneg wheve thar

ia an obvicus special use for high.ostane avgas lacllities (1.0, oatalytis relir s2)

Sites 7 this nature wou:}.éi include Sadustrial esaters savviclrg he uovse croll fic
Soviet oil-productive reglons.

Apong the lend-lease Houdry plamts. the Krasnovodsk plant might serwice the
Turkmen, Southeastern Soviet Ceptral 2Asia, Ehaba,‘ ard Tercasus Haglops, in decrwas g
order of directness; the Gurev and Ursk nlambe might service the Erba, Second Jak:
Soviet Tentral Asia, and Cavcasus Regioms. in decreasing order of directhessy the
Kuibyshev plant might servize the Vilga fagion éirectly, and the other Sucend ab
"and Worthern Buropean Russia Regi@né: less directly. Thus remaining without direc:
service there would be the Cauceens Reglons, and the Ural and Xawe Reginws bo th
east and north in the Second Baku, fogether aceoun:ing fop mors than " of e

current Soviet cruda producti = 68 <
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More than 706 of the Soviet Caucasus ecrude s jre sertly produced iz he Pelw

Region. This old and famous Reglon is 2t the Gespler shore s the zastern part

" of the Caucasus, To the west of Baiu there is the Gyoznny Negisn, the maior produ s’
area most centrally sitvated on the Caucarus tsthmis.  The Bakxn and Grozuy Raglons

would therefore appear to be logleal areus with plsh priovity in regord ln antel

refining ihstallations. Fartlcular sites im these roglone would te vespactively

the citiss of Beku and Grozny, already known to be the major fndusirdial senders o F

refinirg in the Caucasus. Similarly identified as an industrisl center ol existi iy

r;sfining there is the city of Ufa in the Yral Ragion. Groany and Ufa al seady

conteln UOP catalytic polymerization units, and Ufe us further the site of thae UV

F

catelytic hydrogenation piant for the production of bLydrocopolymers (ohdefly v:‘ma
octane hydrocodimers).

Baeku is probzbly the most rav§rab1e Joviet locatien for the insﬁallztian of
highwcs;:tana aviation gasolipe facilities since ‘4 lu sotablished a3 the largsst
center of refining in the USGR and has & good supply of orude oil contalaing the

fractions desired for straishb-run avgas hase giowgir, Ta view of the importance

of the Baku Region in the USSR petroleum seconowy, 1% 1s probeble thab tha Soviels

made plaps Tor the construction of a catalytic erasking plant with alkylation

4]

facilities at Raku, representing thelr owa modilficaiion or veragion of e Jeoded: 10

plants, as soon as all of the details of these plami: were aveilable to them. THo

Soviets did not know until 1946 the: ‘&he;;r woild net sesive gll o7 the Jend-leag

squipment for Kuibyshev and Krasnovodsk,. and ihey pwobably ¢id noh arage fop O

cation of the equipment uniil after that hime althouth the plens for fakrication

were probably well advanced by 1946,
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Rumerous reports have indicated refincry constriction snd modernizsticn at
Grozny and Saratov, and there is a strong possiblility chet catalytic orscliop

and alkylation units have been, are being, or will bs irstallec in each place,

wsly

Saratov, as well as Grozny, containg a evatalytie pelywerizacion anit previo
constructed by UOP. Saratov is an importent refining vceater in the Volga Heglon,
an oil-procductive ares containing the site of one lead lesse Hewdry projecs {i.e.,

at Kulbyshev). Grozny ie the second largest refining -onter presently ldeatlfisd

in the USSR, and in view of the much larger crude prodesiion bn the Cgucasss conpa: g

to the Veolga Region, it is probable that Gromug and Faku would have higher priorii

than Saratov for early new catalytic refining of the type described, This is espec u
1Y

true since the new construction at Saratov would parsilsl the Lend.lease Houdry ple st

projected at Ruibyshev in the same produciive Region.

Ufa is a logical site for catelytic sruciing and alsylation facilities., Indies

were prevelent in 1947 and 1948 that plans were underwe for expangion of high-octa. .

avgas production facilities at Ufa, where tue existing facilities eonsist o0 the ca

hydrogenation plant produclng techrdsasl iso ::tane Uia is an important asd esteblis oo

‘

refining center, servicing the Ural, Xema, and Fechors Megions,
For the present purpose it is assumed t'wi the lend-iease catalytic allglation
and Houdry Cracking systems wers operating throughont 1990 at Gurev and Orsk « It is

also assumed that the Soviets will have had sufficient t. ume by early 1953 we completl

s

gt

the similar lemienlease projects at Euibysher snd Krasnovodsk, and in uu«*u,,‘b Lo Lhess;

three other catalytic cracking snd alkylaticn systems, respectively located b Bk,
Grosny, and Ufa. It is considered tc be a hgical essumption that all fear .f the
lend-lease projects would be completed accorzing to ariginnld designs, end it 18 cope

sidered to be an assumption not illogical t.st the oo lowing or sontemporsn .ou

4]
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constructions aj; Baku, Grozny, and Ufa wonld esch have design end copecity eimilia
to the stamdard lend-lease Houwdry system. TFive Houdrr systems ars ihas postulste Lo
be completed for opsration during 3.951_ amivlﬁ,‘«%;‘zh Eaeh of these gysbens 13 sssumer
to have a cracking case charge capacity of 380,000 reiric tons per year, snd a de: nit:
order of capacity completion would appear to be }:«lat‘sim% as followe: 1w systemr
(760,000 tons charge capacity) completed by the beginuing of 19523 = thir! systans
(380,000 tons charge capacity) completed by widyesr 1\332; and the ramaivirg two
systems (760,000 tons charge cepacity) coninleted by tho beginnirg of 13513

Although there is no firm basis to establish jus: where the Fluid type of cens uet itg
would replace the Houdry type ir the pestulated Soviet program, the influewe of
expediency and priority could very well leac to the cuplicstion of Lhe sta durd
lend-lease Houdry system at Baku, Groznmy, and Ufa, prior to the time after which al
subsequent. catalytic cracking élam? completions would b» mestricted to the ¥luwid ty o
A sequence for the present study is sssumed as Just susted, even though it souldd &1
be plausible to aszume the presence of the Fiuid systum ia some 51 Lhe carlier cospl -ticw
such as at Ufa, and likewlse the preserce e'f" the Houdry sysiem in some of U e follov ng
completions.

'!’husv in cetalytic cracking plants; a tcﬁ;ﬁl annual charge capucity of LSRR
metric tons in Houdry units is assumed to have besn ccmpleled essentially prior $o 1 53,
in the slx years followlng 1946, Astually for these houdry gyshems at prim: dates,
there had been already completed essentially all of the basie design work, ¢nd furth more
on two-sevenths of the total capaeity, eszen ially a.l} 2 the majer construction wor’ |
It is here further assumed thet a higtrxr-priox'i:i:a‘,y progras as inavgurated after 1947 £

the constructlon,gf, fdibRbiadd s0657031664 EtRRBP7o (100 SHb682088 Fo0¥s0™: of work
w 7L o
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variously related to the basic designs, tie orgsaization of Lhe program, the ssiar iisk .

ment of facilitdes for equipment mermfactuce, and actual constrsetion waa the o ject o,

in

the postulated catalytis alkylation and Fiuid Crack: ne wiibs are sssuwmed o heve Lom
sompleted in the follewlng two years, 1953 and 195.i. 1in the pestulated "1uid Oxbt 17i
C‘racking units, the totsl snnual charge capaciiy is 10,216 000 metric ton:, or ase +
four times the capacity of the Boudry units. Cf the capecity in Fiuid wrbs, Loe
postulate shows a 1953 completion of about & third, or 3,406,000 metric tons, and
1954 completion of the remainder.

In the construction of Fluid Catalyiic Sracking uiiis in the USSK, a practizabl
procedure would be for the Sovists Lo plan insteaiiation of smaller capavity plants
first. Early special attention might be glven to important disteibution weiters s i as
Odessa, Orsk, Moscow, and Komsomolsk., With plans and desizns becoming wo z*k.zblg in
1950, active c:onstx_'uetion of the Fiuld uaits nigri begle Lo 1952 zavried on 40 roor ioa
tion with the Houdry systems ipitiated at ea-lier dates fesuming that Swlifm bagic er
gineering designs have been completed and that bess™it: rave been derived from the e »lie -
experience; and further, ihat the leter projucts sve i, revgress  simctancoasly wit
the facilities already set up for the fabricsilon and ersotion of equipnent; then une

those conditions a rapid increase in ths rato of proje: ¢ sompletion would be Jogies)
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in the Fluld wonstruction program,

S Eon ]

The need of early and greatly exrandec setalytic eraciting would be obvious 2t b
iy ar £

2
by

While the lush Baku ¢ilfislds appear 1o be }well past peek expleitation, thay reed
as potentlal sources of more than a fifth of the tobul JSSR petrolewm prodactions
years Lo come, Baku is further an imporsant oil port, cu Lhe lesdebound Sasplan Se
for service to future oil productions in other parts of the Soviet Covcasas,

Catalytic cracking units at Baku would more than justify the construction by recson

of usefulness during normel periods of opersble squipeent life.

=73 -
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A correlated order is shown below for the possibie completion daten »F tho
catalytic cfwld.ng plants in question,
CORRELATED ORDER OF POSSIBLE CCIPLETION DATES IN THE USSR
Gata]yﬁc Craclking Systems Attendant upon a Possible Program for Eigh Cotane Retiy ;5

' Thousard Hetric Tove per Ye 1

' Charge apaciiy

Houdry Systems Assumed Existing in 1950

Gurev 380

Orsk v 37
Additional Houdry Systems Assumed Completad Prior te 1953

Kuibyshev 380

Krasnovodsk 380

Baku 3805

Groguy : oy

Ufa 380
Fluid Units Assumed Completed in 1953 and Cperating Part Time

Moscow : &1

Orak $96

QGdes3a . lg,;i&?:i'.

Romsmolsk 330
Fluid Units Assumed Completed in 1954 and Operating Part Time

Balu ' ' 3,00¢
Additionsl Fluid Units Assumed Completed Jor 1855 Operaticn

Taghicent 5001

Krasnovodsk 1,00

Tuapse 1,500

Sarasov Loy

Ufa . 5 oo

As ststed in footaotes to Tables 15 and 17, thess tables do nob acocumt for
the aromatic a.dditiveénomally required io complete tiae high-cctens aviation £a30. e
'blendga For the 1955 balance in Table 17, large Hydroforming units would appeer . be
desirable to produce aromatic adciitives with paraffiasic naphthas used ag chavge
stocks for this catalytié rerorming, Further, speoisl catalytic units wlpht e2leo
:‘eaonabj‘v exist for the alkylation of benzene with Light gaseous olefins, profucis g

spesific aromatic additives such s cumens (i.e, s iespropyl beageae), The velushlc
<7 -
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aromaetic additive toluene mi n% be likewise produced ia commercial quan® - icu

by application of the Hydrefcrming process Lo reform & charge of heplane thg we Wiy
cyclohexane. All of these satalytic osroduztions of arometic edditives aro, Loves.
closely related Lo the potentimis inm the Soviel coel carbomizetion amd =7 o

syntheti¢ oil industries. A comprenensive intelligease correlatium of fie lutte:

appears 10 be necessary for s simiier stuc of the forner, For
other reascns it is likewise aot possible 2% present t. -'::~*;&iu§.t<* tho probeble
potentials in Soviet use o the Dubroval ead "Uyrolysis® processes “:ir arcmatigai n
réfominga

It is imown thet trends of Wostern prostices are boang folleved wn tue USSR,
in that jet propulsion engines are being &G"j_‘]iﬁii Wit this applizetiion terding to
reduce the high octane avgus requirements Jor ospfain oltra high spesd siroraft,
Catalytic processing is not mevsssarily reduced in iupoprtance in the

Zesr al

Soviet refining belence by remson of this. The Suviots are kuown bo oo cepeyin

on inten:ive researsh inte catelybis procesc spplicesions, apparently with chiaf

emphagis upon the epplications of Westorn procasges "o Yoviet stosks, withoun

o

evidence of fundamentally novel ¢r origine. deveioumsnie, Some reporbs heve

particilar reference o this iypey of Soviel ressarch. _,/ Availobie wnueil: snce

documents also include transistions of Soviet tschn. ool SBpers W vagenroh end

i

development, espseially deaiing with the calalytic Hyar slorming snd i

alkylet!cn provessez, 12/

= 76 .
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IT. Future Petroleun Refinins for Hish Gemsral Distillate Yields.

Summery.

Plausible New Refinery Conatructions for digh Distillate Yields.

While the coking of residue serves for ultimate distillate yield {rum natura.
retroleum, the coking piocess is not zenerally economical and it is prohable the’
the Soviets would have more use for residual fuel oils than fur the coke, cokev
distillate fuel oil, and coker gas. Visbreaking®* or mild ciracking of 't,ﬁez crade
residue would probably serve the Soviets for nracticable maximum }iel'ds of distile
late stock. In comparison to more advanced degrees of cracking as apnlied %o gas
0ils and oil residurs for a 3iven conversion to lighter fract ons, wishreaking
yields less tail gas and more total distill iﬂ,cs alhough the gasoline distillate
product is in smuller quantj.ty and of lower quality, For practicabie owration
in the USIR, however, it is wrobable that thermal cracking would be correlated
with visbreaking in order to convert the heavy gas oil distillates {i,@., dig=
tillate fuel oils) Yo lighter and more useful prodicis, The thermal cracking
charge would then consist of the heavier gas cils produced oy c:’uc’fa. distillating
visbreaking, and catalytic cracking,

The present hywothesic of a hish distillate yield program is bised anon
utilization of simnler and less extensive equivment. The basic “\rf’mwﬂ would thas
preclude the commlicated and elaborate equipment of satalytic refining. Destruc
tive catalytic hydrogenation of crude residuals mighy otherwise be gunsidered in

the status of a cracking tecmique to zccommlish the resulis of the thn ~mal o

% (nly the usual {i.e., thermal) ityne of visbreaking is iavelwad in the oressnt

study.

- 76 -
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cesses of ‘vi.sbr-eaking and trve crac}gin:f@ It is noted that Yy tils ydrogenablor

as compared to the thermal processes, there wouid he a practisable poesitility of
more cormlete conversion of the heavy stocks teo lighiter fractions, lesaving
smaller nercentage of the final heavy realdues. further, thore would be 3 wraclle-
able nossibility 6.‘0 more effective gas recyeling so as to result in aliylaticon »nac
other nolymerization peactions, producing hydrocarbon liquids {i.e., tzue Poilg®)
generally within a distillate bolling range, and in this fashion susshaniially
reducing the wotential process gas less., Thus the hydrogenation zould be avwnlisd

for higher relative yields of the distillates,

It is also noted that some intellipgence analysic have Inferred aciiwe interes!

on the part of the Sovieis in the destructive hydrogonation o1 crude residn-s.
Renorts have been cited¢ which deseribz excellent results cbtuined with Suviet
"mazut™ in the Bergius hydrogenation nlant at Boehlen in the Scoviet Zone of Gere

many. The Soviets are also said to be sendinz junior technolopists for fratr

in the Boehlen nlant. In the case of Western refiniog wractice, hoisever, destmm

‘

tive hydrogenation is no. generally considersd to ba as econcmically dss'rable o

the usual cracking teckmiques. Milder forms of catal'yt.ic hydroganatiorhuve had
more important and more exténsive aoplications in the typical natnrai cetrolew:
rofinery pr'a.cﬁice, resulting in conversions more in the category of relovming at
compared to craclking. Historically a mild form of catalytis hydrogenatior hss
served %o vroduce technical iaooctaﬁe from isoostans codimer. Wore recendiy
tha:fe have been importsnt develooments in applying a similar tec}mique 0 cerbats
intermediate distillates, caesing quality improvenente in jet and Dissel fuels,
With respect to catalytic refining it i3 nevertheless considered 1o be prohs
that the Soviets will have at least all four of the Lend-lease Houdry satalytic

cracking=reforming systems in operation by 1955, It is &lso censidersd tc bz 2

“« 77 =
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realistic probability that the sulfuric and catalytic alkylation units will be
gimilarly completed according to the original lend=lmase project designs, Alkyla=

tion and other types of gas reversion would actually serve to inerease the total

distillate yield although the necessary equioment would be relatively exteasive and

camnlex, but with the exception of the correlated nolymerimation~hydrogenaiion
system already existing by 1950, no other ca-talyt‘ic facilities are here postulated
for the high distillate yield program.

For comoarative purnoses the high distillate yield program is 'tben vostulated
%o be completed and operating in 1955, With exceptions as presently noted, this
is unon a basis of spéciiic definitions and assumptions corresnonding to those
applied for the analysis of the high octane rating alternate, Raferring in pariis
gular to crude distillation and virgin naphtha reforming, equipment and onaration
are calculated to be the same in the alternate anzlyses. Adequate thermal ree
forming is assumed tc be a practicable requirement in both programs, considering
the charactéristic:; of the vikgin naphtty asj indicated for 1955, Compared to the
estimated 1950 yields the largsr percentage of thermal reformed gasoline weuld
in part compensate for an overall reduction in gasoline quality due -%o the pres
gence of visbreaker gasoline and the swoller percentage of thermal cracked stock.
The nolymerization~hydrogenation system operation 1s assumed to be unchanged from
1950 and is therefore the same in both analyses, The lLendeLeass catalytic polye
merization unit is inclﬁded at Krasnovodsk in the high octane rating analysis only,
and the essential differences between the alternate limiting operations are othere
wise as indicated in the following table,

- 78 -
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Postulated Operations in 19553
Charge Stocks in W.pgh Octane Rating and High Distillate Yield Obara.tiens

Thousand Metric Jomu
Alternave Operatd.oas

AL AT Syl ST Al H el 28 LR

BEign g
: S Octane Diotillats
Yirgin gas 011 Rebing Helo
Charge (Total Charge) to Catalytic Cracking 12,870 1,514
Thermal Cracking Charge 9 11,355
Total Production 12,870 12,870
Crude Residuum
Thermal ‘Crack:!.ng Charge 13,650 )
Fusl 041 Product 2,900 9
Gharge (Total Charge) to Thermal Visbreaking 0 17,550
Total Production - 17,550 17,550
Thermal Cracking chm'gg_ ‘
Grude Residuum 13,650 0
Gatalytic Gas 0il ) ' 4,718 506
Virgin Gas 0il 2 11,356
Visbreaker Gas Oil -l Mﬁ
Total Charge 18,368 13,015
Gatalytic Alkylation Charge 2,254 295

The following table provides a summary of the USSR mefining eapaciltiaes by

types; eatimated or assumed as shove stated with ceference to the high distillszte

Yield program. Here the capaclty ratings are of charge stocks excect that thay

are shown in terms of product for the gas reversions and isccctans systens,

us"ga

SeEeCeReEeT
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Estimated and Postulated Refining Cepacities in the USSR:

Data for High Distillate Yield Progiram in 1955

Thousand Motric Tons per Taol
Capieity
Postulated
Estimated Modifisd Yo  Positulated
Existing in Vishreaking THew® by

Type of meg 1950 by 1955 1.955
~ Crude Distillation lli5920 17,480 62 L0
Thernal Reforming 989 4,107 5,076
Thernal Visbreaking 0 T 4,297 k1,253 17590
Thermsl Cracking | 16,312 3,297 0 13,0°3
Total Thermsl Conversion 17,301 18,360 38,651
Houdry Catalytic Cracking 3/ 75h 750 3,51k
Alkylate Production b/ 90 o $3 1
Iscoctane Production o/ Bo o a0
Total Catslytic Conversion 92k 855 1,779
Potal Conversion 18,225 19,21% 37,440

& Houdry unlts include supplementary catalytic reforming.
b, OCatalytic gas reversion, :
co Oatalytic gas reversion plus catalytic reforming.

8imilarly as in the case of the high cctans rating analysis, the lorspolng

USSR data may be compared with the 1950 US status as follows:

e 80 «
L ]
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Capaclty Ratio Comparison for 1955 High Distillate Yield Program

“Halalive Woight Ratics

Annual Basis :
USSR
Estimated Pogtulated
Existing for US
Type of Capacity 1950 1955 1950
Crude Production 1,000 1,000 1,000
Cruds Distillation 1,198 1,200 1,192
Thermal Conversion a/ 0,563, 0,686 0,395
Qatalytic Convarsion 0,025 0,034 0.316
Total Conversion o.u86 - 0,720 0o TLE,

& Consists of reforming, visbreaking, Cracking, amd in Lhe instancs of the F57
also some minor capacity for thermal gas reversion. But where the capacity fac -
tor is not very significamt for visrsaking in the US, the corrvesponding factor
is a ratio of 0,336 as here defined in this poztulate for the USSR,

The following table shows the geographic distwribution of the hypothetical

USSR capagities for high distillate yieldse

m&;{,o

e W
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Postulated Capacity Data for 1955 in the USSa:

High Distillate Teld Program

Thousand Metvic Tons per Year

- Houtheastarn

Southwestern Ewropean

Furopean Russia;

Rugsias Soviet Noxthern Scviat

Soviet Central Ewronesn Par Minor

Caucaszus ‘ Asie Tusaia Eosh Sites

1955 Crude Production 20,100 11,000 19,600 1,900 o ,
Estimated for 1950 28,850 5,560 8,765 1,230 155 bk, 20
Added "Mew™ I 2210 2o 0 9 71480
1955 Crude Distillation 28,850 8,830 22,975 1,280 ks 42 hoo
Estimated for 1950 0 78 7L ] o 289
Added "Hew" 24061 38 2000 52 0 buor
1955 Thermal Reforming 1,061 572 3,k 52 0 509
Modified from 1950 Thermal
© Cracking _ 567 o} 2,593 132 0 3.797
Added "New" 253 2,200 L 88 0 52
1955 Thermal Vistreaking 1,080 2,200 11,070 200 o 17 550
Estimated for 1950 . 6,086 3. 721 6,031 57k 6 16,018
Modofied for Visbrealdng 567 0 2,598 L2 0 397
1955 Trermal Craeking 5,519 3,721 3,433 32 0 i3, 015
Fstimated for 1950 0 755 ¢ o 0 75k
Added "New® 0 3%0 380 © Q 160
19%% Catalytis Cracking a/ o 1,38 380 ¢ s R W)
Estimated far 1550 0 oy 2 b} 0 8y
Added Plew® " — e .9 L1
+1955 Alkylate Production 0 138 by o 0 i85
Estimated for 1950 0 ¥} 80 0 0 86
‘Added "New" 0 v/ -0 9 0 6 ....0
1955 Isooctane Trodustion 0 0 89 0 o 80
8, Houdry systems including SUpplomenbory Gatalyhie @6fomming. T T

bo Soviet Caucasue codimer pdlymer contritutes Lo iscostane,

@ 82 wa
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Product Yield Potentials in Hi-h Distillate Yield Frograms
Product Ylel _

The following taﬁle summarizes the comparison of yield notentials for Sewict
refining, referring to the estimated over-all onerations in 1950 and ths over<ad?
hypothotical operation for high distillate ylelds in 1955, In dirsct corresncns
dence to the preceding analysis for the high octane rating program, the basia of
this table involves gross yields at the refining vnits as developed ;‘rm an inittold

charge of the estimated total Soviet crude preduction,

- 89 =
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Qross Yields in Soviet Refining

1950 Onération Versus the Opsration
for High DMistillate Yields in 195%

Thousend Metric Tuag

Typothetical 19.5

Estimated 1950  High Distillate Tiuld
Proceauing Progessing

Gross Porcent Gross Pergent
Tield Sruda Held Drads

Motor 2,721 7.26 3.,593 3,06
Aviation af# 1,018 271 2,18 2018
Total Straight Run Base : 3,139 9. 97 2,730 5039
Thermal Reformed Base 72k 1.93 22130 Ta3%

Total Base from Virgin Naphtha L LE3 13,50 6,460 12,42
Motor 23 .06 k7 Lol
Aviation 166 .50 376 072
Total Catalytie Cracked Base —269 Co55 n23 0081
Isopentane 20 0,05 Lo 0,08
PTotal by Catalytic Cracking 229 C.61 163 0,89
Thermal Vishreaker Base ’ o ' .00 2,633 5,08
Thermal Cracked Base ‘ 2776 }_‘g&!_s_g La607 8,87
Total by Wabreaking and Cracking 6,008 1604 | 7,703 18,83
Alkylation Blend Stock b/ L2 Go2d 86 0,57
Motor 8 ¢.¢2 Ly 0,03
Aviation ’ 62 Co22 168 1% ]
Totsl Alicylate ’ . &9 G, 8 185 0,36
Isooct®s of -] 6 60 1
Total Oas Reversion Dlend Steck d/ 169 0.8l 265 0.5

Total Stable Osmslims Base and Blend 10,679 WG  UypSrk 275
Stocks

Thermal Visbresicer o .0 5,966 I
Thermal Cracked 1,065 2.8, ) Rl
Total by Thermel Vistreaking aad Gracling 1,065 2,8 &, 82 By
Straight Run 8,601 23.0 10.al0 9%
Total Intermediate Distillates 9,679 28,8 16,952 32.6

¥ Footnotes follow on po 87. {Continued on next poge )

. ™ 8?3 £
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Gross Yields in Soviet Refining

1950 Operation Versus the Opsration
for Hish Distillate Yields in 1555

(Continuved)

’i'imu&amlﬂb’e.m

Iubes, Speclality Residuals

Thermal Visbreaker
Thermal Cracked

Estimatad 1950

Bmothati

b5

High Ms una W Ywm

Total by Thermal Visbresking and Cradiing 7,36k

Thormal Reformed

Total by Thermal Conversion
Catalytic Polymer of

Total Conversion Reiid;al
Straight Run Residual

Total Residual Fuel Oil

Over-all Process loss
(rosy Products »
Total Crude Charge £/

Thermal Vistreaker Bass
" Thermsl Cracked Base

Totsl by Thermal Vistreaiing and Gresitng 5,776

Thernal Reformed Basze

Thermel Conversion Bass
Catalytdc Cracked Base

Total Conversion Base

Straight Run Base

Total Stable Jasolime Base Stocks

Approved For Release 200225@!:&”&”’ A
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Procassing Propagsing
Qeszs Percent Gross Por: ant
iald Crude Yield brde
2,718 T.h 2,730 S

0 0,00 79{:*20 13,50
Ta36 19,64 5,883 11,72
190@4' 12,903 2hoti2

97 0,26 £00
T80 19.90 13,403

b 0,03 28 05
7sL75 19,93 1.3.k31 25403

28 108 0 0 02
,h23 30,5 , 13,b31 2504

2,9 7.8 2,373 8.k

Dsss 22 1,621 Pl

3?5500 %00,0 52,000 1071
6 0.0 2,633 3.4
5716 35M Lew 7
35.40 7,210 13053
7 S ) 22130 LYY
6,500  17.33 10,970 2150
209 &80 L33 e
G709 17.89  AL39 2L
308 33 2,730 %3
10,48 27.86 1h,123 27,54

| {Contimued on next pige)
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Qross Iields in Seviet Bofining

1950 Qperation Versus the Uperution
for High Distillate Tislds in 19585

{Continuad)
. Thousand Matrde %o
- Hypothetical 1555
Estimatod 1950  Righ DMstillate Yicid
~Drocessing . PEosesming
Gross Percont Groan Parge:si
Yield Cirade Tield Sruds
Catalytie Cracking Isopentans 20 o058 h0 N
Gas Reversion Blend Stock &/ 159 R 255 [N
Direct Catalytic Conversion Blend Stock 189 0,50 305 Coliy
Alkylation Blend Stock by’ ke 0211 86 51
Total Stable Qasoline Blend Stocks 231 0.6, 391 Co 75
Thermal Cenversion Base _ 6,500 17.33 12,970 213
Catalytic Cracked Base .23 0,06 L7 Gu9
Total Gonversion Motor Base 6,523 . .39 1,007 2,35
Straignt Run Motor Base 2,721 1226 1,593 305
Total Motor Base 9,24l 24,55 12,810 25,23
Motor Alkylate 8 0002 7 0,03
Alkylation Blend Stock b/ 43 0,1 86 0037
Total Stable Motor Gasoline Bames and
Blend Stocks 95294 25078 32,743 aloky
Catalytic Cracked Bese 186 0.50 376 Ca i
Straight Run Aviation Base g/ 1.0:8 2,70 1,137 237
Total Aviauoﬁ Base 1,304 341 iasz,,ﬁ 2.4
Aviation Alkylats 81 Q.32 168 ok}
Isoootane o/ - 80 0,23 ) @el3
Catalytic Cracking Iscpentane 20 005 Lo 0.0
Total Stakle Aviation Casoline Basas
@ Blend Stocks ' 1,305 3,69 1,801 3.7
(Continmwd on next -;:»:««gegg)
= 88 -
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Oross Ylelds in Soviet Refining

1950 Operation Versus the Operation
for High Distiliste ¥ields in 1955
(Continued)

8; Potential virgin naphthenic stoeks. These notential ylelds obvicusiy incluie
sxcessss over the guantities usable with other availablo avpss stocks in the fingl
avgas blends.

bo Excess charge stock to alkylation, essentially consiiing of excess nubanst:
stock derived by crude fracticnation, reforming, crackiang, and visbrezking.

o Derived by hydrogenation of codimer polymer.

do In part as represented in iscoctana,

e, ‘Produced in the supplementary catMic reforming stage in the Houshry Catalvils
Cracking systens.

£, later estimates have indlcated a total 19%0 production valve of nezrer 36.0
million metric tona for Soviet crude all. |

mB?w
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Flends,

Similarly as eiplained in connection v

additional gasoline blend stocks may be U
prepared from tha gasoline derivatiwes gv
But further as oxplainéd in the prev:ous

line blends would probably cause li.ttl»e o
daveloped beiween the operations estinsf
in the hypothetieal construciiecn pzﬁ;ag_r&x;.;é
the gasoline stock production reorescnte -
the one in the 1950 eatimate and mucl le7

program. As inferred by the original 1y »

octane rating program, the high distilis -

- 13t4de change in the high ccteme avgis = -
terms of peresniages of the 'cx-udeo in ot
1950 estimate the gasoline produeticre d .

formed and visbreaker gasolines of a3 h s

straight run and thermal cracked gasciin o

A salient jeature of the high di:tid -
percentage productions and therefors qua
commonly claséifled as intermediase ud
tillates are the "intermediaies" (hezvy
sumably have an over-all distillation au .
result c)lf increased use of virgin nar:aﬁix

o 8

S=E e,z 5ot
P

- w2z s
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astimes haavy distillates.

. nnk in the order of 65077, i

ith the hipgh oebane rabing andlirals,

svolved 1f finished gesolins Wpvls are

snoin the high dis'dllate yigld analysis.
nalysi®, the incluwsicn of £inlsiod gasce
~mge in ~;~£e general. eomnerliqis hare
for 1950 and the oneratims Lnlicated
v]h the high distillsts slale (ndlysie
crude pareaniage nesrly che song as
than that in the high ogvane vating
‘heses and in con?;ra;n; W the rogh

vleld operakion 18 shew o couse very

~:k8 preduction, campaved e LU in

high diztillatbo yield viom sni s

Jer chlefly bmoause the tiwrmal res
~ghetical ~lsn replase cow of the

af 1950>
2 yield onoratiion iz in she Laoges
Lhative pwoductions of tho

wayd s shooks

Thara digs

,1shas and Iight ges olls) whint pres

the

“u thermal roforming fn b Dl ontung

g
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rating and high distillate yield programs, however, the stralght ~un iractions
such as kerosenes and Diesel oils are considerably d@creased amony the * b
:mdi.atcs,f' compared to 1950 in terms of percentages of the cruds. ;‘mmfl vige
bresker distillaies account for the nel insreass in the il Piniers:distes™ in
the high distillate yield progranm,

Referring to final or finished products it is conwverdent to clzssify the total
virgin and conversion "intermsdiates" within four gunoval eategoricss avolenos
and other stocks for direet heating and #{lumination prnozes; korcseses and othes

'
stocks for "tractor fuel” (that 1s, fuel for lower compresslon suarbeigaition
reciprocating engines); stocka for Dicgel fusl (that i , fusl for cowpraszizne
ignition rociprocating engines); aﬁd kerysones and cther atngkss Lor fat fuel
(that iy fuel for jet or turbins sngines ia alrerafi), While hs w-*es%;la‘é‘..wi.tz dafia
are far from adsquate for esiimaiing the octame ratings, eatens ravings, Tlams
chapravecisticy, and other physical =zal chemical properties ef the Tintormsdiates?
obtainable from Soviet crudes;, the lack of this informaticn is not xm:fﬁ#“}:ﬁy
eritical in the present stvdy.

Alihough there may be mors of ilews luss in the engine efficiency im deing 30,
it is still possible to design and apmré-w tha variows inbormal sosbustlon SHZINES
80 a8 to utilize most “intermediates® as fuel if 4% 38 assumed tha! ths "ingope
mediates™ have thoe range of distillatiew and quality charssterisiic. nermally
prevalling for them, Thus the compressicn ratic may be redused <u Uhn Snories
ignition recinrocating engines 2o as %o Lo suitable fov low octins rabingss onaras
ting conditlons iny be sstablished and the spwed reducel in Diszel wncinez so as

“!39@ ¢
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to be suitable for low catene ‘ratings; and jet engines have heen devalonsd %o
utilize qracked kerosenes as well ap stralgnt rus stock, within a range of sneci=
fications fiexible enocugh o aliow more ‘*‘t;tmn half of the typical crede te be nroe
cezsed and converted to the specified fuel, dJet fuel svecifications are subject
to rapid eﬁpex'i.mental develonment and change outside of the Sr;vi,v*& Bloe, and
this status orobably likewise prevails wi.thin the E’.!.ucoy

It is important to note that while jet fuels potentislly aenatituts 2 wuch
greater percentage (>y'1e1d from the crude' as comnured Lo negsidble »lslds of sult-
able aviation gasolines, and further provide for greater travel soead in aimréf%
as compared to gasolines for recinrocating engines, job fuels are revertheless by
no mezns indicated to ve wniversal engine fuels replacing giaolines aven ia aire
craft. Jet planes are 1imited o high speed gervice. Signifisant 1imdting fae=

tors are fusther comnected with the rolative fuel consumptions and bhe correlated

initial deadweight fuel lozds required for scheduled operations, and alse with

gertain mechandcal sewplicadions not directly Snvolved in the sovonstion and
power eharactaristics of the fuel, The mechanical comlicabions are aszecially

repressnted by excessive sorrulon and sarbon dsvositz stil) prevailing in prage

tice in the turbine ensines of jet aircraft,

=90 =
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1o Purpose of the Analysis.

Technical data and available intelligence are correlated in hic zarvey to
determine what might be a logleal and advantogeous progran for the sonstruction
of relatively simple and less extenéive nev refining apparatus in the USSR, sery-
ing for the attainment of high yields of general petrolevm distillates, 4 corpe-
lation for this purnose is developed for direct comarison with the saalysis of a
vrogram for high ratings as shown in #art I of this p:rs.pex\'a The vertipent operations
are therefore postulated for 1955 as ir Pari I, conforming to id emi aan definde
tions, assumptions and other considerations wherever applieable.
2, Basis of Study.

Residue coking is a typical refining fechidique for ultimate general distilliate
Yields from ngtural petroleun. The coking vrocesa By be aonlied 19 ol iminate
the usual residual fuel oil, renlacing this stosk with fuel gac, disiiliate fusl
ebl, and coke, Because the coker dis Wllate odl 43 in goeneral uwpsui: able fop
enrine fuel or subsequent eracking, however, the coking procsss Lo economical anly
under certain conditions. In the caze of i.h@ USSR 14 is m'obabln that there weuld

be move wactlcable use for the reslduu i‘m,,. il m: an t,hare ol @ s

m‘ouuct;sa B sz.abrea}dnz or mld _erascking ot. cmzd\a ks »'}» fLdug mw 6
moxre suitabloa o the Seviets for nrasticable maximm yi@., 38 of 4

For a givem conversion of Tesidual charge visbrealdang ylelds less srocess pas
and more total distillates as compared to the resulis of more advanued donrses of
eracking. It is noted, however, that oiily the usual {iha is, thoruai) tyo: of
visbreaking 1s involved in the orosent mxaly:;iaf, and the visbreaiwr gauciine would

therefers represent a smaller pertentage of the crude and lower gaarity asuck as

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0
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compared to thermal cracked gasoline. It is noted further that if thermal cracking
were eliminated altogether in the high ‘diStd.llate yield program, ‘tze é@v&.ets would
probably obtain an‘ excessive production of the Beavy gas oil distiilates which
comrise distillate fuel oils., Thermal cracking wovld in conveguense probably be
corr;alat.ed with the visbreaking in order %o convert these heavies ras oila inbte
more vseful prqducts with cracked gasoline and eracked kerosene aszecislly included.
The -aermal cracking charge would then consist of the heavy gus cil diziillates
produced by crude distillation, visbreaki.nég, and catalybtic gsrecking.

The present hynothesis of 2 high distillate yield program is tased wnon utili-
zation of simpler and less gxtensive equipment, The basic premise would thus ore-
clude the commlicated and elaborate equipment of catalytic refininz, Deabructive
satalytic hydrogenation of crude residuals might otherwise be considered inm the
statuz of & cracking tschnique to aceomolish the rezulis of the thormal nrocesses
of visbreaking and true cracking, It is noted that by this hydeog:naticun as ¢ome=
npared to the thermal processes, there would be a practicable pesoitility of more
cowpiat.e conversion of the heavy stocks to lighter fractions, leavisy a 3maller
percentage of the final heavy residues. Further, there would be @ oraciicable
possibility of more effective gas recyclimg S0 as te result 4n alksistion and other
polymerization reactions, producing hydrocarbon liquids {thazt 15, e V?’@:X;h.»”}
generally wi thin a disiillate bolling range, and in this fashior sabwbantially re~
ducing the potential process gas loss, Thus the hydrogenation sovid bs aspiied
for higher relative yields of the distillates,

It is also noted that some intellipunce andlysts have inferred active interest

r:-92s:
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on the x;art of the Soviets in the destructive hydrogenation cf orade residues.
Renorts have been cit.ed which describe excallent resulbs obicined with Soviet
"mazut" in the Bergius hydrogenation nlant at Boehlen in the Soviny one of Cere
many. The Soviets are also‘said to be sending junior technolesizis for tz*air;m
ing in the Boehlen olant, In the czse of Iu!eétﬁrn rafining nr:;:r:-;:,if:ar:ﬁ MoWavar,
destructive hydrogenation is nbt gererally considereclz o be ag eomonicaily de=
sirable as the usual cracking techni‘euesc Milder forms of calslyiie hydrozenation
have had more important and more extensive apnlicationa in the tynical natural
petrcleum rafinery practice, resulting in conversions move in the catepory of re-
forming as comoared to ¢racking. Hiatozrically a mild form of ¢atslytic hydrogen=
ation has Served 1o produce technical iscoctane from isbo‘ct;egae scilwor.  More res
cently there have been imporiant developments in applylne a similic tochnlove to
eertain intermediats distillates; causing quality imorovements in jel and ‘D:Leae'l
fusls,

W¥nils catalytic refining would not conform tc the hyrothesls 3f simole and
less extenelve equipmenty; it is considered to be prcbable from sh: realistic stand-
noint that the Soviets will have at leas: all four of the Lerwl~lgzse 'ﬁ?éudry Cataly-
tla cracking-reforming systems, plue the four cata],ytic‘sulfutde: zeid alkyladion
wdts ori.glnény designed with these Laﬁd==Le&se Houdry systems, i1 opzration by
1955, Alkylation and other tynes of gaé reversion would actualiy sorve io increase
the t;tal d:l;stillaw yield although the necessary squipmant wowic bHe relatiwgly
extensive and complex. With the rexceotign of the soxrrelation polvserizationshycye-
genation systém already existing by 1950, howewer, uc other caiel:sic fecilities

=93 =
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are here postulated for the high distillate yield program.

For comparative purnoses as previcusly stated, hynothetical 1:58 c'péx’mbiams
upon a consistent basis are presently developed for the alteraats hipgh distillate
yield and high octane rating programs, Equipmeni{ and operations ¢ 2smumed to be
the same in the altermate analyses for crude distillation and V‘...‘t‘;‘;ﬁ.}?.‘ raphtha
reforming. Adequate thermal reforming is assumed to be a nractieile erulrewnt
in both i:rograma, considering the chara.c‘tarietic(a of the virgia nshthas as indi-
cated for 1955, Comnared to the estimated 1950 yisids the larger ,eveantage of
thermal reformed gasoliﬁe would in part comnensate for an over=all radociion in
gasoline qualit.y.dua to the presence of visbreaker gasoline and tre smaller nere
centage of thermal cracked stock, Az i‘inally vostulated the high distillate
yield operation differs chiefly from the high octane rating ziter.le in the vise
breaking, reduced ektent of thermal eracking, and effective reduvc*ion of caltalye
tic rofining to what would gesm to be fairly certain te Le prosen’.

3» Moderniszed Soviet Processing Balances for High General Distilliie ,Yie‘i&s
W E &“— " o

(®estulated for 1955).

Tgb}.m 20, Anpendix B, is commiled to show an sstimate of a mlinsivie overssil
refinery operation for high distillate yields in tha USSR in 1985, This table is
daveloped upon a Basis as ahove ini‘a.r:'red‘ to be censistent with the pressding Table
17 of Awsndix B, where this preseding tebulation pertains tc e f“.{:rr%:?v;endi‘.ug
or alternate operation using wodernized catalytic equipment for hiyh ocltime miiinga
Regpectively corresvonding in a similar renner %o Tablss 18 aad 19 of Anpéndix E,
Tables 2. and 22, Appemdix B, further sunmarize wha. might prowall is the high

= 9{@..:,
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distillate yield program in the utilization of refining imstallations carwiei wias
£from 1950, with designation of the considerable additional eapacitics required for
the 1955 balance, Tables 3); and 35, Awpendix B, relate to the cerivation of cer=
taln data thus applied, The analyses and; annotated tables for Part I are considered
to be‘sufficient to cover the develoomenis of the corresnonding tabies for Part II,
providing that note is made of important excentions constitued by tie visbreaking
and thermal cracking yields shown in the tebles, Thermal craci:ﬁ.ng; it are hers
considered to b|e utilizable for thermsl visbreaking without change in charge
capacif-ye It is noted that these charge rates could normally be inmireased for tha
mild cracking (that i3, visbresking).

The 1955 capacity relationshinz given in Table 20 may be sunmarized as shown
below, with new capacities indicated relative to what/ia suppotied t: have been @x-
isting in 1950 and with the 1950 eapacities carried over in total., By comparing
the following surmary table with the similar one given in Section 17 of Pazt I
it is seen that the refining capacity val{xea are about the same for thm total re-
quired and total new by 1955, referring to the crude distillation and total cone
yersion apparatus thus developed for the hypothetical altermate pizns as abowe
deserited, Where more than a two-thirds portion of the new conversion equipment
is_ indicated to be catalytic in the high octane rating program, however, more

than 9% percent of the new convsreion equipment is thermal in the siternate,

L S-E-C-R-E-T
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Postulated 1955 Crude Production and Refining Capacities in tho USSH
Flausible End Results If Program Is Adopted for High Distiliate Yislde

Indicating Capacities "New" Since 1950

Thousand Metric Tous ver Year

Oruds Production {1L,500 new) 52,000
Crude Dietillation (17,L80 new) 52,400
Thermal reforming (4,107 new) , 5,096
Thermal visbreaking (3,297 forner thermal cracking; 1,253 new) 17,550
Thermal cracking (none newj 13,005
Total thermal conversion (3,297 modifiod; 18,360 new) | 35,665
Houdry catalytic cracking and reforming (760 new) 31,58
Catalytic alkylate product (95 new) Y.
Catalytic polymerization=hydrogenation product (none new) M____Eiq
Total catalytic conversion (855 new) , L1779
Total thermal convereion (3,297‘ modified; 18,360 naw) 45,6681
Total conversion (3,297 modified; 19,215 new) 37,00

Annua). capacity ratice;

Crude preduction sapacity 4-G00
Grude distillation capacity 10,200
Thermul conversion capaciiy 0,486
Catalytic convemsion capacity 0o O3y
Total cenversion capacity Uo 720

Table 23, Appendix B, shows the essential eapaclly and operaiia: wlationsidps
kere psatulated, in the anaiyzes of the aliernate or contrasting prograns fov high
ectane rating and high distillate yield,

Lo Detail pata for Relative Ticlds.

Tha hypothetical altermate programs fundamentally differ oaly i the visbresfi-
ing opesration, the relative yields by thermal eracking, and tha i=xge recuction in
catalytic refining in the case of high distillate yielde, vPart I o7 the vresend

survey provides comprehensive coverage of the tecmnological vrinciples apnlied to

=% -
SeF-CeRefi=T
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establish relative yields in the high octane rating program, ‘Helds and distribue
tions of virgin oil stock for gonvers’im charge é‘ffectixrely provide the basis of
both hypo.thet.ical overations, however, and a similar status\pfevails in the esti=
mated operation for 1950 where the latter is sumarized in Table 1%, Appendix B,

" Crude distillation operaﬁioné actually tear strong ‘inﬂ.uenée upon the anplication

of technological principles tc determine the plausible yields by {gbemal and
catalytic conversion. As a matter of convenience in further malyeis with speci-
fic reference to probable yields by viskreaking and eracking, Tables 2k, 25, éég
Appendix B, recanitulate the respective overezll crude 24111 operations in condensed
form,

I the application of crude residue to a ~iven process of cracking with the
mild types of cracking called visbreaking included, t.ht; relative yields of the
conversion distillates generally increase with an inerease in the gontent of votens
Hal gas oil distillates remaining in the crude residue. Heavy gaz oils are mora
refractory (that 1s, less susceptille to Gracking) than ave the light gas oils,
and a stripped crude residuum is still more refragiory., Recovery of vacum dise
tillate or heavy gas oil 1s an indicated feature of Sovies refining in #re proe
bable vacuum distillation of crude residuc to prepare road oils, tars; asphalts,
and pessibly other residue bitumens from the stripped erude bottoms,

Nevertkeless, as infafred or dimuam@; in Part I of this paper, and as ehown
in the {'.hz'ee summazy Tables 2L, 25, 26, werious ower=all desrees of incomplate
crude residuum strinning appezr in the analyses of the three arnual onerations,

The respective overeall crude residues rasalt with considerable quality as noteatial
© 97
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charge material for vishreaking and thermal cr:;cking due bo the precencs af" Lo
mally recoverable gas oils in the stocks with appreciabl2 quanbitiss of heavy
bottoms actually removed for asphalt and other residue producis, leaving only the
equivalents of gas olls insofar as the residus products are remowed. fThe degreas
of incomplete stripving are indicated by comparing the three swwsary bables with
Table 20, Aprendix B. The latier tabls consists of a condensed veconitwlation of
the data in Table 1l; Appendix B, Tables il and 28 pertain te she virgin gas oil
charge stocks votentially available for catalytic eracking, and »%t Jeast in the
cagse of the potential chargs for the Fluid orocess, the indleatsd gus oil yield
probéb.‘&.y represents the maximum practicably recoversble from the crude hobtome.

It is entirely probable that thermal visbtrealdng is currenily erpleyed o
somo extent in the trus sensze in Soviet refining, and that the vigtiwakling would
likewise te gnomi.na's. feature in the hypothetical high ostane ratleg opsration.,
But inasmuch as these estimated existing and postulated future Boviet praciices
nresumably involve visbreaking in a minor status similarly as o3 the s, '&%s.@ whe=
brealding is not considered to be of sufficient ecoussquenca to warrunt a separabe
accomiing in the over-all anxiyses of the Soviet onerations either fer 1950 arp
for high octene ratings in 1955, W.sbroaking is in contrast o Lty & fundas
the plausible yields fer the process fshen rasolve from the btelling msi;r.ﬁ, range
and other characteristics pnstulatafi for the crude residue charge.,

With a charge of a good quality short rasiduum such az iz indlested in Table
20, Appendix ng technical correlations infer typicel and plaesiyie rields a5 fole

- 98 =
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lows if thermal viabre’aking is applied %o advance the conversicn %o opitirum gasoe

Yine productiony

: Plausible Visbtreaking of Short Residuwn in the USSR
Conversion for Optirum Qasoline Sroduction

Weight Voiume o T
Percent Pergenmt Lb/3ul 3/ i Te b/

Coke and Gas Loss 5.75 6,25 af af

Stable Visbreaker Gasoline 17.50 22,28 5.6 66
Visbreaker Gas 011 1,25 11,78 7638 7,13
Vistreaker Residual Fuel 011 65.50 59,75 Boits X
Short Residuun Charge 100,00 100,00 Tolh 6481

N

8, Pounds per gallon.
be Barrels per matric ton.
o Data not applicable.

In Takle 20 the actual available erude residum for vishreskor sharge 1s more
than half g long residuum stm%s and the long resid condains ¢ssoniially all of
ths gas oi} in the crude althougit this gas ol is of a low quality neavy Lyeee |
The latter votential gas oil i3 hers considered to constitute a2 chouces more suite
able for visbrealdng, as compared to a charge for trus cracking 1 it vere'separated
fram the b@tfomo Reascnably plausible teclmdzel yields are thareloye fgveloned
foir a process of vlabrea}d.ng‘ applled %o a charge of ths tetal available gruda
residuun with the short residuum included, assuming th emphasis i3 wlased won
. the general yleld of distillates rather than gasolime alonge

it is prodvable in this latier case thai the haawy g&s oil partion of vhe
charge will be predominantly converted to heavy naphtha distillates boliing be=
tween gasoline and heavier gas oill, It is further probable thad wiile S calre
~and 353 loss will represent a velght percantage in the same ordar of magnitnde as
.99 «
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with the short residuum alone, the net volumetric expansion will result in a total
liquid product volume very little less than the volume of the cherge &tncik. The

composite vistreaking yleld percentages are as summarized below and applied in

Table 20,
- Probable Visbreaking of Crude Residuum in the VSSE
- 1959 Operation for High Distillate Tield
s e s
Fercent Fercent /it of FRl/Te B/
Coke and Gas Loss 5.0 o5 3f g/
Stable Visbreaker Gasoline _ 15,0 18,5 5.3 8,28
 Heavy Vistreaker Naphtha Distillates  3Lq0 38,0 7,00 780
Visbrealker Gas 01l | 6,0 6.0 To82 6.TL
Vistreaker Residual Fuel 0il 0.0 31,0 80445 .21
Crude Residuum Charge 1000  100.0 7082 8,71

8 Pounds per galion, v -
Yo Barrels per metric %on.
6o Data mot apnlicable,

For the dewelopment of plausible thfsmal cracking ylelds, rsusived Sundsmental
won the besls of the constitution of charge stock similarly az fse visbreakine,
the critical data fer the constitutden of charge stock are as shown in Talile 29,
Ampendin B  The oriiieal data are thus summarized im tabular fomm,; 2nd the data
essecially imdicate ihe ralaﬁw axtents to which crude bottess wwe elirminated
from the virgin oils charged to the thermal eracking, raferring to the snnual
operations as designatad,

Reduction in the refractory chgracter of the charge reaults Uy sliminabing
refractory crude bottoms from the total straight run stock chirged o thermal
éraokinga and this is a factor in deriving plausible thermal ¢ ~arking yields.

= 100 -
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Catalytic gas oil is only slightly, if any, more reiractory than {the corresconding
virgin oil., Visbreaker gas oll ig,however, considera’ly more refractory upcn the
same basis, The relative data in Table 29 indicate that the i;wmaa_ eracking
charge in the 1950 estimate has over-all crasking characteristics ne more than
equivalentqif not inferior, to those in the thermal cracking charge for high
distillate ylelds in 19559. The corresponding eracking characteristics aw“saw to
be 'degraded relatd.w to t!‘:n\eae two annual charges ia the tﬁ@mm srecking charge
for high octane ratings in 1955, Plausible thermal erzeking yields are zecords
ingly derived and applied as summarized in T;zble 30, Avpendizx 3. ‘horssd eracks
ing yields are for convenience shown to be cormarable in the 1580 estimats and
in the postulate for high distillate yields in 1955. The dasgradation of the
over-all charge is reflested in the corrasnonding thermal ¢ raciing ylields applied

in ths postulate for high cetmms ratings in 195%,

5o Possible Pbtegtialﬂ in Finished Distiliste ﬁlmﬁsso

Similarly as explained in cesmoatiom with the hipgh setame raling #nalysis, addi-
tional gzsoline blend stocks may be involved if finfshed gasoline biends are pres
ﬁamdv from the gaaoline derivanives shown in the high distillase yieic analysis,
As explained in ths prejuous analysis, the inclusion of finished gassilne blends
vould probably cause 1ittls ehangs in the genoral comparigons Wro developsd bee
Wween ths onerations estimatad for 1950 angd the o@*a‘m‘.mm indigatad in ths hyro=
thetical sonstruction programs, B the hiigh distiliate yield axu."i*«*s the gascline
stock produstion rﬁpreaentu a gruda pormntaga nesgly the z2ame a3 “he one in e
1950 estimate and much less than that iz the high octane rating proghicte A3

= 30} =
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inferred by the original hypotheses and in contrast to the high cebepe raviog
program, the high distillate yield operation is shows to cause very litile chunge
in the high octane avgas stocks produetion commared to 1950 in terms of necesnlsges
of the crude, In the high distililate yleld plan and the 1950 eatinzte the geso-
1line productions differ chiefly because the thermal reformed and visbreaker gaucs
lines of tﬁe hynothetical plan replece some of the straight rum znd thermal t:z;ax:ku{;
gasolines of 1950.

A salfent feature of ths high dlatillate yield oneration i3 in ths lavger oer-
sentage productions and therefoure quanitliaiive vroductions of ¥ various siocks
commonly classified as intermedlate and sometdines heawy distillates. these dis-
tillates are the "intermediates™ (heavy rapninas aud light gew oila) which pre-
sumably have an over-all distillation end peint in the oxder of 650YF, But due
to the increased uss of virgin navhtha for thermal reforwing in the high cotans
rating and high distillate yleid programs, the straizhs ren frescicns suek se
keroseres znd Diéael oh,s are considerabtly decreased $nmyg g "m*:e@mmdi_awgam
compared te 1950 im terms of percendages of the wuds. Thermsl vielweaker ddse
tillates secount for the net increase in the totel ™ntermediaies® ip the high
distilip te y}eM PrOgTeR:

| Refeorring to final or finiched pmdmfs it is convenfient to ulsrsify ke totsl
virgin and conversion “intermecdistes® within four gersral sategories, thue:
iieroseres and other stocks for direct heating sad illuminstion pmurnoass ; iTarge
senes snd other atocks for "rscter fusl? (.2, fral for lower ‘tﬁmpi'ﬁsi&iﬁ{l spark-

-~

ignition recinroeating engines); stocks for Ddesel fuval {i.e. s fuel for comression-
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ignition reciprocating engines); and kerosenes and other stecks for jet fuel
(ic8es fusl for jet or turbine engines ir aircraft). While the available data
are far from adequate for estimating the octane fat.ings, cetené ratings, flame
characteristics, and other vhysical and chemical nropertieg of the "intermediabea®
obtainable f£rom Soviet crudes, the lack of this information is not necessarily
critical in the present study.

Alt.houg?x there may be more or “less 1oss in the engine efficlency in doinZ 5%
it is still possible to design and operate the various interpezl combustion enginaes
80 as to utilize most ™ntermediates™ as fuel if it is assumed that the *intsrmediates”
have the range of distillation and quality characteristics nomaﬁly orevailing
for thsm, Thus ths commression ratic may be reduced in the m‘aa"r{vignﬁ.%ﬁ‘u:axa bt 20
einrocating engines so asz to be suitable for low ostane ratinme; ape:.-é'z,..ng eondie
tion-l%e egtablishad and the speed reduced in Dlesel engines z3s aé o be suibtable
for low cetene ratings; 'and Jet engines have been developed -i,o‘ utilize eracked
kerosenss as well as steaight run stock, within a range of svecifications flexibla
enough to allow more than half of the tysieal cruds to be processed and converted
to the specifisd fuel, dJet fuel specilications a\..rse sabject to rapid experimental
develonment and change cutside of the Sowiet Blec, emd this status r)mbéb:ty Liies
wise f¥oevalls within the Bles,

It 13 important to nete that while jed fuels potentially sonstitute & mueh
greater percentage yiai;d from the crude as compared to possilile yields of suite
abls aviation gasclines, ‘e.nd further provide for greater iravel speed in sirerafl

as commared to gasolines for reciprecating engines, jet fuels are mewrineless

« 103 = \

|
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by no means st present indicated to be universal engine fuels replacing gasolinas
even in aircréfto Jet {lanes are limited to high speed servies, Signifivant
limiting factors are further connected with the relative fuel consumptions and the
correlated initial deadweight fuel loads required for schadulrad. operatinng, and
Ilaq with certaln mechanical complications not directly involvad ir the combuse
tion and power charactféristics of the fuel, The mechanical comli,g:atimns are

especially represented by excessive éorTosion and carbon deposits still pree

+1ling in practice in the turbine engines of jei alrerafts

= 204 =
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III. Future Peiroleunm Refining for Intermsdiate Résu‘i’usu

Sumary,
Flausible New Refinery Construction for Intermediate Resulte.,

Practicable extremes for the Soviets were postulated in the proceding analyses
of two hypothetical future refining pr@grams, regpectively comprising }a;&m-ngm
and cont;'aating achemes for high cctane ratings and high gene{*al distillate yields,
It is quite nossible that a more.realistic course would be intermediate betwsen
thege sxtremes, and 1t is further plausible that the Soviets would obtain ootinmum
Tesults for thelr requirements by means of the intermediate course, An intere
mediate program would be at least more probable, and the present BULTRY COVErs
what is considered to be 2 logleal hypothesis with reapect to an intermediats plan,

Tne intermediate plan is develoved as a program more nearly rgssembling tw
general schedule for high distillate Yields as compared te the other axtreme.

Upon an cver-all basis the interwsdiate program essentially differs from the high
distillate yleld scheduls only in a redugiion of visbreaking charge, = increase
in the thermal cracking charge, and a small inerease in cetalytic conversion capaeity
| For comparative purposes the internediate nrogram is nostulated to be campleted
and operating in 1955, similarly as for the alternate extremes. With eucepticns
&3 presently noted, this third hymothetical program is bazaed upon specilic defini-
tions and assumptiams éom@onding to thore aoplied for the altermats extrewss,
In total the three hypothetical 1955 refinery systema mci aperations are caleu-
lated to be the same with respect to cruqts'distillation, ‘t;herml mfoming; andl
polymerization<hydrogenation. The respective hypotheses for intsrmedizts vesulis
- 108 <
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ad for high distillate yields each omit, howsver, the irasnoyedsk cabalytie
polymerization wnit and the I"luid Catalytic Cracking facilities of ths bigh ote '
tane rating plan, With regard to the catalytic cracking pcstﬁla‘t,ad fur the high
octane ratings, the high ;listillata Yield program includes only the four lend-
lease Houdry systems whereas the intermediate plan invblves im additicn the obher
three Houdry systems assumed in the high octaz;e ratir;g §ost1£latef, A separate
catalytic sulfuric acid alkylation unit is assumed 4o bsl corsalated with sash
Houdry system. Ths total thermal eracking charges are nearly equal in the plans
for intermediate rgsults and for high oct:;ne ratings, .

The following table summarizes the basic comparative datz for the three hyno-

thetieal operations,

® 106
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Postulated Operations in 1958

Charge Stocks in High Ovtane Rating,
* High Distillate Yield,

and Intermsdizte Opsrations

N _ Thousan: Matric Tone
e AMtemate Uperations
High High
Cobanze  Distillates  intermediabe
Rating Beld =~ Program
v gas o1) |
Charge to Fluid Catalytic Cracking 10,76 B ¢ o]
Charge to Houdry Catalytiec Cracking 268 Lk 2,58
Charge (Totsl Charge) to Catalytie Cracking 12,870 1,504 2,654
Thermal Cracking Charge ' G 11,386 10,216
Total Production A _ 12,870 12,870 12,870
+ Grude Residuum
Iﬁ;ng Residuum to Thermal Cracking 5,850 4 5,840
| Short Residwum to Thermal Cracking 7,800 0 8
Thermal Cracking éhargw 13,558 0 5,950
Fuel 041 Produet (Low Quality Iong Residuwum) 3,500 £ 8
Long Residuvm fie Thermal Vistreaking G Y% 0
Short Residuum to Thermsl Visbreoaking o 75800 7,800
Low Quality Long Residuum to Thewmal Vishreaking & 3,22 3.500
Total Production 17,500 17,550 17,550
Charge (Total Charge) to Thermal Visbwsaklay 4] X755 13,700
Fluid Catalytic Oss 0i1 3,558 ¥ B
Houdpy Catalytie Gas 641 050 _5o3 1,05
Catadytic Oaw 0Ll (Total) by 718 50H 1,050
~ Virgin Gas 0dl ¢ 11,396 10,716
" Vistreaker Ges 01l O 1,05 1,170
Crude Residium 13550 —y 55050
Total Charge 18,368 13,014 18,238

= 107 -
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Postulated Operations in 195%

Charge Stocks in High Octane Rating,
High Distillate Yield,

and Intermediabs Qperations

(Continued)
Thousang Motric Tans
Alternate Upersiions
. “High Bigh
Octane Distiliade Intermediate
Rating Yisid Progras
Catalytic Alkylation Charge
To Units with Fluld Systens 1,795 0 3
To Units with Houdry Systems 1339 276 8y
. Total Charge 2,250 276 L8y

The following table provides a summery of the USSR refining napecitiss by Sypes,
eatimated or assumed as shove siated with referencs Lo the vrogran: for interasdiate re-
sulta, Here the ecapacity ratings are of charge stoecks except thal they are showm in

terms of product for the gas reversion and iscoctane systems,

- 108 -
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Estimated and Postulated Refining Capacities in the USSR
Data for Intermediate Program in 1955

Thousand Metric Tonu pey Ysap

. Gapuelty
Estimated  Postulated TFustulated
- Exiating in “New® by Total
Type of Facility 1950 1935 1955
. Crude Distillation hk;920 17,430 62,400
Thermal Reforming 989 ko107 5,096
Thermal Visbreaking 0 13,700 11,700
Thermal Carcling : 16,302 1,98h 18,296
Total Thermal Conversion 17,301 17,791 35,092
Houdry Catalytic Cracking a/ 75 1,900 2,65,
Alkylate Production b/ 90 238 128
Iscoctane Production ¢f 8o 0 80
Total Catalytic Canversion ' 92l 2,138 3,062
Total Conversion 18,225 15,929 38,184

a; Houdry units inciude supplementary cALtalyiic Tolormine.
b Catalytic gas reversion. yH 8
Co Catalytic gas reversion plus catalytlc reforming,

Simdlarly as in the analyses of the limiting or alternate nregrans the fore-

going USSR duta may be compared with tha 1950 US status as followas

S:: o Vi & Sd NS
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Capacity Ratio Comparison for 1955 Intermediate Progeim

Telative Woight Watins

fanual, Basi s

Estrated ostiiatad

Exlsting for us
Type of Capacity 1950 1958 1950
Crude Production 1,000 30000 10000
Cruds Distillation 1.198 L300 1,192
Thermal Conversion a/ 0.L63, Hh675 0.395
Catalytic Conversion 2,025 0,059 0,316
Total Conversion 0.486 0.73h 0. 71

8, Consists of relorming, visbreaking, cracking, and in the 1iaBbance of Lhe 1S,
also some minor capacity for thermal gas reversion,; EBEut where thn capacity fage

tor is not very significant for visbreaiing in the US; the cories
is a ratio of 0,225 as here defined in this posiulate for the

soandlang factoy
I88,

The following table shows the geographinc distribution of tae hypothetieal

USSR @apacities for intermedisie resultss

S=E=C=R=F-T
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] Southwestsrn
Southwestern ~ Furopean
European Russiag :
Russia; Soviet Nertherrn  Sevied
Soviat Central Buropean Yar Minar Totdl
) Gaugasus Asia Russia  _Fast  Sites USSR
1950 Crude Production 20,400 11,000 16,600 1,000 0 53,000
Estimated for 1950 28,850 5,560 8,765 1,235 55 Lh,920
Added "New" 0 3,270 Wm0 0 0 17,480
1955 Crude Distillation 28,850 8,830 22,97% 1,280 Wy 62,ho0
Estimated for 1950 _ ] 218 T ¢ ] 98¢
Added "New" 2061 ~ 25k 2o 52 .0 b0
1955 Thermal Reforming 1,051 sr2 3ph1% 5 0 5,09
. Estimated for 1950 ¢ o 4] 0 0 ¢
Added ®New® b, 680 2,200 5,220 €00 0 11,700
1955 Thermal. Visbreaking h,080 2,200 5,220 200 3 11,700
Estimated for 1950 6,086 3,72 6,033, L7k 0 18,312
Added "New" 270 ) 3T e 0 198
1955 Thermal. Cracking 6,356 3,72 ToThs b7l 9 8,5
Estimated for 1950 o 5k @ 0 o 76k
Added “New® 160 380 1653 e 98 1o
1955 Catalyi:le Cracking s/ 760 1,1 760 ¢ o 263
Estimated for 1950 4] 59 9 ¢ o &
Addod "Wew® - 98 by % ¢ k'l o3
1955 Alkylate Production 96 a3é gt o ) 338
Estimated for 1950 0 o B G 8 &
Added "New" 0L/ 9 g C 0 ¢
1955 Isooctsne Production o ] 82 0 0 8¢

?
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Postulated Capacity Data for 1955 in the USSR
Intermediate ‘ Progran

Thousand Meirie Tons per Year

T S O ATy C S YL TR T TS

L oWy Vs TERe Ine I
b, Soviet Gaucasus codimer pslymer contributes to iscoctzne,

T
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Product Yield Potentials in Intermediate Progrem.

The following table sunmarizes tha compariscn of yieid notentizls for Sovish
refining; referring to the estimated over<all coerations in 1990 and the sweor-all
hypothetical operation for intermediate resvlis in 1955, In direct corres-ondence
to the nreceding analyses for the oracticable limiting orograme, the basis of this
table involves gross yields at the refining units as develooved from an ndtial charge

of the estimated ﬁotal Soviet crude production,

=

= 3312 =
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gross Yields in Soviel Refining

1950 Operation Versus the
Operation for Intermediate Results in 1955

Thovsand  Matric Tons
Hypothetical 1055
Estimated 1950 Intermediate Pregram
Ploceasing Procassing

Qrosa Parcani Groaés, Paxrcant
Teld Cruda Tield Crude

Motor 2,721 T.26 1,593 3.08
Aviation af# 1,018 2.7 - 1,137 2:19
~ Total Straight Run Bsse 3,739 9,97 2,730 5.25
Thermal Reformed Base 724 193 3,70 .17
Total Base from Virgin Haghtha C o kpk63 11,90 - 6,460 12,2
Moter 23 0,06 82 2,16
Aviaticn 186 0,50 661 1,27
Total Catalytic Cracked Base 209 0.56 h3 1.4k3
Isopentane 20 0,05 89 0,13
Total by Catalytic Cracking 229 0,61 @2 1,56
Thermal Visbreaker Base ’ 0 0,00 1,580 3,04
Thermal Cracked Base 5,776 1.0 44T 32,16
Total by Vishreaking and Cracking 6,008 16,01 3,869 17,08
Aklylation Blend Stock b/ 42 0,11 152 2,29
Motor 8 0,02 3 2,06
Aviaticn 8, 0,22 297 257
Total Alkylate 8 0,24 328 0.63
Isoostane of 30 & _8 0.3
Total Cas Reversion Blend Stock g/ 169 0.2k ko8 2.78
Total Stable Gasoline Base and Hlend Stocks 10,679 28.5- 13,889 30,6
Thermal Visbreaker 0 0.0 2,632 5.1
Thermal Cracked | 1,065 2,8 1,189 2,3
Total by Thermal Visbreaking and Cracking 1,063 2.8 3,821 7ol
Straight Run ’ / - 8efal 23,0 10,0 12.5
Total Intermediats IDistillates . 99679 25,8 13,963 23,9

(Continued on next page)

¥ Footnotes follow on page 136,
o 113 3
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Oross Yields in Soviet Refining

1950 Oneration Versus the
Operation for Intermediate Results in 1955
’ (Continued )

Theusand Metric Tons

Hypothotical {955

Estimated 1950 Interme:fiate Prograr

Progessing Processing

Gross Percent. Iross Percent.

S Tield Sradg Yiald Crude

Lubes, Speciality Residuals 2,778 Tok 2,750 5.2
Thermal Visbraaker 0 0,00 5,615 10.8¢
Thermal Cracked 12364 19,68 8,21 18.9C
Total by Thermal Visbreaking and Craci:ing 7,364 19‘:6!;‘ 13,884 26, 7C
Thermal Reformed 97 0,26 5 0,56
Total by Thermal Conversion 7,60 29,90  1k,336 27.66
Catalytic Polymer &/ i 0,03 0 0,1C
Total Conversion Residual 7.h75 19,93 1h,Uzé 27.7€
Straight Run Residual 3,948 10, 53 Q 0,00
Total Residual Fuel 0f) 11,423 30.5- e h3é 2.7
Jver=all Process Loss 2,91 7.8 _ ha98h 9n6W
Oross Produats 3,55 922  hp0u8 0,4
Total Crude Charge £/ 37,500 100.0 $%, 007 190.0
Tharnal Vistreaker Base 0 .00 1, 580 3.04
Thermsl. éveaked Base AT, Mo sbm s
Total by Thermal Visbreaking sac Cracikdng 5,776 1540 8,057 15.50
Thermel Reformed Bawe _12h A9 1T 211
Thermal Conversion Base 6,500 17,33 11,787 22.67
Catalytde Cracked Basw 209 0.5 M 5]
Total Conversion Base 6,709 17,89 2,530 2.3e
Straight Run Buse 3.9 997 2,730 5.25
Total Stable Gaseline Base Stocks 10,148 27,86 13,260 29.35
(Gontinuad un next age )

-1k -
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Greoss Yields in Sovie% Refining

1950 Ooeration Versus the
QOperation for Intermediate Results in 1955
' {Continuad)

Thousand Metric Tons

Hynothetizal 1955
Estimated 1950 Intermediate Program

Processing Procassing
Gross Porcent Groas Percant
Held Crude Yield Grude
Catalytic Cracking Isopentane 20 _0.05 _ &9 0,13
QGas Reversion Blend Stock ¢/ ‘ 69 Qobe  _ ot 0,78
Direct Catalytic Conversion Blend Stock 18y 0,50 LTy 0,51
Alkylation Blend Stock d_/ | k2 0.1 152 2,29
Total Stable Gasoline Blend Stocks a3 G, 61 629 .26
Thermal Conversion Base 6,500 17,33 11,787 22,67
Caialytic Cracked Base 23 0,06 82 D.16
Total Conversion Motor Base 6,523 17.39 11,869 2,83
Straight Run Motor Base 2;721 7.26 12593 3206
Total Motor Base 9,224 24,65  13,L62 25.89
Motor Aligylate ' 8 0502 3n 0.05
Alkylation Blend Stosk 74 -l 0,12 152 0,29
Total Stable Motor Gasoline Base ard
Blend Stocks 9,254 24,78 13,6k8 26,24
Catalytic Crasked Base | 186 0,08 661 1,27
Straight Bun Aviation Base o/ LS 2; L1729
Total Aviation Base . 1,20% 3,21 1,798 346
Aviation Alkylate | 81 0,22 297 0.57
Iscostane ¢/ : 8o 0,21 80 0515
Catalytic Cracking Issnemtane —ly .05 B9 Dai3
Total Stable Aviation éaaoline Base and
Blend Stocks . 1,38% 3.69 2,2kl Yo34

(Continued on next page)

= 115
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Gross Yieldg in Soviet Refining

1950 Operaticn Persus the
Operation for Intermcdiate Results in 1955
(Contimed)

a;  Potential virsin naphthenic Stocks. These poLential yieids otviously inciude

excesses over the guantities utilizable with other am-aﬂabie ayges sioeks in the final
avgas blends, |

be Excess charge stock te alkylation, essentially consisting of exsess batanes 3
stock derived by crude i‘ztacticnation, xvforﬁing, cracking, and visbreaking,

Ca Derived by hydrogenation of codimer polymer.

d, In part as renresented in isooctane,

€o Produced in the supplementary catalytic reforming stage in the Houdry Catalytic
Cracking systens. .

| Later estimates have indicated a total 1950 produciion vilue of neaver 38.0
million metric tons for Soviet crude oils

nznée
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Possible Potentials in Finished Product Blends.

As previously explained or inferred in the presant survey, the .U;"S, cnerations
for all three hynotheiical programs show only the potentials for base 5d blend
stocks, No direct accounting is made of balances for the probable finished Proe
duct blends or of the relatively small amounts of sdditional hydrocarbe: stocks
possibly required for some of the finished products, especially of the zasoline and
other distillate types. But again in accordance with prev’ ‘ous discussi ons and
correlations in Qxis survey, the lack of this accounting nrovabiy has iisignificant
effect upon the general_.ized comparisons and intrinsic evaluations ol the potent’als,
The present or intermediate program is directly derived from the limiting or eie
treme plans, and since the potentials of the intermediate oneraiions ire there’ove
sumariz-d and oxplainsd by means of the precedin-< mméry developments and coupara
tive (i.e.; corresponding) tables, furither discussion i& here amitied g unnecRSsar, .

1, Purpose of the Analysis,

Tschnical data and available intelligence are correlwted in this suryey to dete:
mine what might be a loglcal and pessibls optimm progsam Jar the consiruction of ni
refining sonaratus in the UCSR, so me %o attain goals intermediate “etwemn the nrast -
cable limiting schedules respectively analyzed in Parts I esn& IT af t.,h@ preseny pag:l
A correlation fm; this purposs is develowad for direct comparisen with e data wn
Part I which relate to high octane ra‘c:ingsa and- also the daba in Pard i7 which rela :
‘ to high general distillate yields, Ths pertinent operations are tners’oie posiulat: .
for 1955 1s in Parts I and II, conforming to iden .‘;iclal definitions; assusptions, and
other consideratioms wherever applicable,

= 117 =
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2. Basis of Study.

The intermediate USSR refining program is constitubed by various feszizres with
certain modifications, contained in the developments of Parts T and II o this
paper. The plan for intermediate results more nearly resembles the praciicable
oxtreme for high distillate ylelds as postulated in Part I%, in compariscn to bhe
alternate extreme for high octane ratings as postulsted in Pary Z. The Jdeveloonents
of Paris 1 and. II gover the tAhearet.ic:al and qsneral;';:aed economic aspects of the re=
fining techniques thus selected for intermediate results, Unon an ovar-cll basis
the invermediate plan essentially differs from the high distillate yield schedule in
three fsatures only, consisting of a redvetion in visbresking charge, au increase *’z
thermal cracking charge, and a small increase in catal tic conwarsion covarityn

In total the three hypothetical future refining progoans ars caleulated to be
the same with respect to crude distillation, thermal reforming, aund polymerization=
hydrogénation. The respective hypotheses for interradiate results end fur high dise
tillate yields each omit, however, the Krasnovodsk catalytie polymerisaiion undl and
the Pluid Catalytic Cracking facilitirs of the Wgh cetane rating plam, 'ith regard
ta cit«'ilmo eracking postulated tfor the high octane ratings, %ho bigh dustlllawe

wiereas the intermediate plan involves in addition the other dhrew Howiry sysiems
yield program includss only the fm lend-lease Houdey sy@tem/ wostuleted for klgh
wetang ratinéaa A separate catalyide sulﬁ‘uz*ic: acld allylation undt 1 svsumed %o te
correlated with each Houwdry syst.émn The %otal thermal crasiking charges ore nesfly
equal in the plans for intermediate resulis and for nigh ectans walings.

In the intermediate plan az compared to the practicable limiting seledule for
high d.iétillaté yields, the reduced vishbresking and increased frue therral cracking

= 118 -
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serve to incre’ass.r' the guality ratings apd relative yields of gascliness therc in &
correlated décraase in the total yield of liguid distiliate stocks Wy reason of vhis
increase i.n the over-all degree of conversion. Similse results devalop from the
corresponding small incgaa.se in catalytic conversion, Tie inteomediate \r;x"ogram
includes catalytic conversion facilities where such consiruciions sre bolisved %o ta
very probable in the immediate future in the USSR.

3, Modernized Soviet Processing Balances for Intermediabe Regulis

(Postilated for 1955).

Table 31, Avvendix B, is compiled to show an e8timats of & plausible cwereall
refinery ‘cperation for intermediate reswits in 1665, This f.;z.; Jo ia developad uwon 3
basis as above inferred, so as to be conalstent with the preceding Tables 17 and 20
of Appendix B, respéctivaly partaining to the alternate practicable limdiing seheduls
for high octane ratings and for high gensral distillate ylelds. Resneeiively cirres
ponding in a similar manner to Fablez 18 and 19 which are écrra‘lateci with Table 17
in Apnendix B, and to Tables 21 end 22 which are correlated with Table £ in the sam
Appendix, Tables 32 and 33, Appendix B, further summarize whal might preveadd ln Hie
intermadizte program in the utilization of refinin~ installations corried sver from
1950, with designation of the considerable additional sapscitles veguir:d Jor the
1955 balance, ?#hles 3l and 35, Avpendix B, relstc Lo the decivatiom o Nr%aw date

ﬂma applieds The amaliyses and annobated Tebles for Parts I xad I¥ ars considered .
to be sufficlent to cover the developments of the corrassonding taties Ior Part III,

providing that nota is made of imporiant exceptions constituied by the ~lelreaking

-.and themnal cracking yields shoun in the tables.

=119 =
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The 1955 capacity relationships given in Table 31 may be sunmarized as showun bae
low, with new canaeitj.es indicated relative to what is swpposed to have woon exise
ting in 1950 and with the 1950 canac:tties’carried over in ietal, By @mxs:wing the
following surmary table with the similar ’r;a.bles given in Section 10 of Parl I, and
in Section IIT of Part II; it i8 seen that the refining capacity valaes am abm:.:t. the
esame for the total required and total new by 1955, referriag o tie srade distille-
tion and total conversion gpparatus thus developed for the three hynathetical plans.

The th;“ee plans essentially differ in tha types of conversion amparatus 33 indicated

e 120 «
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Postulated 1955 Crude Production and Refining Gapacities in the USSR
Playsible End Resulis if Internediate Program Is Adopted

041 Quantities in Thousands of Metric Tons Per Year

Indicating Capacities "New™ Sincs 1950

Crude Production (14,500 new)
srude Distillation (17,480 new).
Thermal reforming (L,107 new)
Thermal ﬁammmg (all new)
Thermal. cracidng (1,98% new)

Total thermal conversion {17,79% now )

Houdry catalytic cracking and reforming (1,900 new}
Catalytic alkylate product (283 naw )
Catalytic polymerizationhydrogenation product {none new)

Total catalykie conversion (2,238 new) -
Potal thermal sonversion (17,791 new)
Total conversion (39,929 new) |

Annual espacity raties:

Crude production eapscity
Crui& distillation capa'sit.jr
Thermsd, conversion Vdapnci.ty
Catalytic comversion capacily

Total conveneion capselity

12} =
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52,060
62,00

5.096
33, 700
18 2%
35.092

2,68k
328
3.062
33 022
3815k

1000
1-200
0-8675
0059
0.73h
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Table 23, Appendix B, shows the essential capacity and cperatlon relationshinsg
here postulated in the three hypothetical future refining progroms.

L, Detail Data for Relative Yields.

The analyses of Parts I and IX of the preseny gurvey cover the relailvs ylelds
applied in Part III, excepting the ylelds in visbreaking and thermal crackinge Ton
Anslyéis of Part TI correlates visbredking and thermal craﬁldng; vields Ty uvge of
swrﬁu':,r data in Tables 24, 25, 26, 28, &n@ 29, Apcendix B, The Latter Hotles moy 1;9
spplied to develop similar yields for Part IIT if the summary data of Tavle 27,
Anpendix B; are also considered,

By comparing the summary data in ’Ea‘b}#s 2l 23, 26, and 28 it is indicated that
the over-all vistredking charge in Table 31 for Part ITI, L.8., in tha ahedule for
intermediate results in 1955, is more preéionﬁnmt’ly erude botbtoms a3 conarad to the
corresponding visbreaking charge in Table 20 for Pari II, Lc6.; in the sthadule for
high general distillate yields in 1955,  Technical principles are therefure apniied
to develcp the Part III visbreaking vields s shown below and as spolisd to Patle 31
Thie vislreaking cperation is less efficient as caparsd te that in Tatle 20 {ef.

Ahe visbreaking data and yheld tables in Section Y, Park a8

= 122 =
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Probable Vistrealdng of Crude Residuim in the USSR
1955 Operation for Intermediats Results

“Welght  Volums N ;
Percent Fercent 1b/Gel of BbY/¥s b/

Goke and Ges Loss %0 0.5 g/ s

Sﬁblﬁ ﬂ.!'bre&ke}‘ Gasolm ) 1305 16135 5039 80:?@
Heavy Visbreaker Naphtha Distill ates 22,5 25,0 7,02 748
Visbreaker Gas 011 10,0 10,0 7,80 6,73
Viskreaker Residual Fuel Oil 18,0 k5.0 3032 S0l
Crude Residuum Charge " 00,0  100.0 780 6073

&, Younds per gallone
bs Barrels per meiric ton,
% Data not eolicable

o 123 @
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.+ The summary data of Table 29 may be then eppiied to correlale the plavsible ther-
mal cracking yields shown im Aopéndix B tables, io2.; in Table 15 for the estimabed
1950 operation in Table 17 for the hypotheticul 1955 high ottane rating o':ee;»rata“ n,
in Table 20 for the hypothetical/ 1555 high distillate}yield operatio§, znd in Tabls
: 31 for the hypothetical 1955 intermediate operation. Table 20 mdi,cate:-:‘t,hat tha
" thsml cracking charge in the 1950 estimate is | poselbly supericr ‘:_'ut #6111 ressonal’
equivalent to that in the 1955 hypoth;sis for inter@diate results, Thormal c?a,ck:m__;;
yields' are for convenlence showﬁ to bs comparable in the 1950 estimate cnd in oo
postulats for intermediate resulte in 1955 (cf. Tables 30 and 31, Appagcﬁx B)a

5. Possible Fotentisls in Finished Product Blends.

As previously explained or inferred in the rrosent suevey, the 1955 oneraticna
for all three hypothetigal programs show only the potentials Tor base and blew! sto: .
No direet accounting is made of balances for the provable finishog product blerds
o of the relets vely small amunta of additdonal hydrocarbon stocks POSuibly ree
quired for some of thg finished Products, especially of the gasoline and othsr dige
.tillsto types, But 8gain in accordance with prawiouns discussions smd cerz*ela@iens
in this swrvey, the lack of this aeounting probably has insignifisant effact wen
the gzeneralized ¢amparisons and intrinsic evaluaiions of the poteniials, The prew
8ent or intsrmediate program is di ectly derived from the Iimiting or extroms Eiung,
and since the potentials of the intermediate operations are therefore susmarige]
and explainad by means of the proceding swmmary Savclopments and comparative (i.a.,

correspomcing) tables, further dismeussion ig here omitied as unneceusary,

hed ﬂah @
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APPENDIX &

Table 1. Estimated Crude Stdck Produetion zod Non-Catalytic Refining in the USSR
Basig 1950 '

o e s et 2 o '

neusend Metric Fems pew Year

xisting Cride Prodo re Femd i
Pimt i Tratane - Pe ek e Merlona dn, ivaile)
o R Avallaplis
eilities
2 Av.s s Straipht Run
B o Erude Producsd Rase Stock b
| fomsemt Forcemt - o Percant  Streight Rum - Fersent
& Lo Iotad  Cherpe o Sobtal Hegion Quantity 5o Total Bage Stoek  Quantity to Total
U 3,80 &5 (.28 Carpathinn 305 0.8 3% 2.0 G ARl
P o P € a9id
0.6 ety 3.8 o s . .
4':1 - 4 >
s 238 1.38 * R * & v
0 23 1.36 = 4 " o 5 v
& % A b ¢ D -
.56 7.1 L. 12 Ukraine-Crimea gf 40 0.11 4 0.3 0,03
0 bodS e W76 % % ® S g
0 2.00 = - . . “
9] 6,45 304 1976 Kuocon~Mailkop 2,420 6.45 363 248 2.3
4.90 pas 4.5 Georgism g/ 115 0.3 21 0.7 0.07
14.25 R, 557 1.7%  Gromy £/ 2,045 545 525 34.:4, 3.38
b4 b2
0.2 3 . Doghzetan G248 2o4% 46 3.0 0.2

o
S
K
”; -
3
(e
nd
©
-3
-l
3
.
) L%
"I.—a \
&
%
&
K
w
X
<
v}
3
L
Wk

;?8 g 17

) R LMo .l ¢
Y Ay e . » & £ "
) 0.36 et s # = = % f :&
) 0.5 %9 202 * “ N N . .
& ] bag

) 3.18 1,389 8.03 Turkmen 1,200 3,20 350 10,7 1.9
E B g A 5 XN

} 407 53 2,61 Southeastern Central Asia 1,255 3.3 251 .5 1632

) 1.3 522 3.05 Embe 1,020 3.25 2id, 16,6 1,57

3 E

nly for the total areas with productive regions corresponding.
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T ouss

ffatpla Paoem wom Taon

Thoraal Gonw

Exisbing _Grude Producing 2

Lrude Frodueed
Pareent ) £ 3
Place or Axe Charge  to Tolsl Raion Quantity %o Total
35 L8 = E =
230 0.91 #
1y0u0 334 e # *
e . * a *
l)ﬂi 4 e &
G.45 *® ke
Sguren B/ 503l 2 «
Ural-VYoloa Region 8.04 Ural-voles 11,200 25 .87
Holotow Ares 4/ 1,010 2.25 Kamn 4/ 325
Uihta 1/ ; 25 0.55 = #%  Packora 4/ 450 1.28
Pacific foast Scviet Faxr Xost )
1,280 2.85 £14 jakhallin 220 2.19
334 Fi0 * o =
£ 1,006 * &
0.45 s ¥ * %
3419 F 37 * ® #
£.0L 13,54 = - e
a 0.36 . . ™ S % %
Gorkd mif £30 1,34 ;. 2.61 » .
Taroslavl _j/ 415 0.92 s 1ed0 * - »
doscow 3/ 220 1.2 385 2.0 = % s
Central _uropesnz Russia 3,795 .46 3,365 19.45 & o B
Len.ngrad i/ 100 0.22 236 1.31 " .
Other 465 1,03 e et = % %
TOTAL USSR 44,920 100,00 17,201 100.00 ?,500 100,00

# Data and ent
itie

Mo fac]

B
S

ies applicable only fur the totad

indicahad.

areas with produciave resions corresponding.
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Yuantity of erude having o soulent of sbraspht run gesoline i practissble
ercentage, with this pazolixe suitasble far av &8 veas shosk.,
p = i g =]

Juantity of stebiiized straighi run gasoline practicably

obtainable from the crude, with this gasoline suitabls for avgas duse stock,

L

The base stock is assumed ty have 300 °F B.P. (Bngler | snd 72 ON {makor, ¢leas)

Distribution centers far hie indand mosement of 31l stock from the Black Seu.
Minor Ukraine and Crimea Fegions are respectively te the north aud so o
Charge stocks ere indizeted to be mostly mported and largely composed of oily

for conversion chorge {crude residus, hesvy nephths, and gus eil}. Gr.gin of

imparted charge is provebly in producing regions to ths sast in the Uusk, in

the Caucasus a.mfk'eiﬁewhere»; crigin aiso indicated in Rumanis and vossluly othir

Burorean Sateliites-

Gii distrivution centers on the oustern coast ef the Hlask Yem. Chorge stouk.
are indloated o be i) arted to én-.-uﬁv exteont, similarly as for the %“aciultu;ag
on the novthern Black Ses zoast except that the eastern coust tmports woald
appesr tv be mostliy ?raﬁiﬁJp Spesiel vefersncs 13 to Batum noowiths tanding the

questionubio status of Lhe Babtum reflinory equipment.

Site of oid instoilationy «ith the sitsting degrey +f modernizatisa and speral

‘condition spen te queatmr; Connectind o Baku Region by meuns of PLpo.Laes

sxtending acruse the Caucesus igthmus. Present condidion and even exiu Lance
ef these llnes espucinlly ansertain.  The miagr Oeorgian Region i offeet to
the north of the route of vhe lines,
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iy (g i

s, Modsrnized excess facilitles that possibly handle shocks produced in exees:
of facilities elscwhere in the USSR, ITusdequate fa2llitics sye Indiceted
in the Eh}ba Reglon and in the Second Baku area (Kama, Ural, ;and Volgn Reglena),
g Ural Regionf, Perding furbhevrrda’vt..a f£irm enough to werrant revislon, the
Joddcated smuad. thermal coaversion cherge mey be increased to tho 41:?&6]:"
of 1.5 million metric tons at Ufa, considering the actuald plaw soradructions
made by Alco and immuso
h, Volgs Regiono
%, Ifolotiiy}fre/a facilities posalbly also procese fachora ?.agicaxﬁ shoal.
| J, Industrial centers with lnstallations presumsbly in gervice on exmm;s slorks
produced in the Second Baku,

¥. In‘the largest natural ges producing region in the USSR,

® 32K
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APPENDIX B

Table Zc- Sovien Lend - toase

Badger Deszign Percentage I
e Preia:

fioudry rrojects
s1as of Stocks

¥ .
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Howdey Praoos

THaThyehov L0

T st

. %

Voke B Ht.E Tl % ut, % Yol . %
& “ 106,00 100.90 23.51 b/ 23.53 ®f
100,00 100,00 B s i
Total Gas 0LL Charge 100,00 136,00 100,00 10C.0¢
Dry Gas * 7. N 5.79.
Cadtock . 16,45 1.3, i3.91 Q.M
Gasoline {C54) 55,02 9,12 43,20 3445
Londry Gos 031 2480 26,10 Y8 43.35
Loke - 6,28 4282
Total Yiald = 204,00 - 100.00
; GAf Recovery 96.27 86.35 59.92 £9.39
Houdry Beforming
fiowdry Gaso (Csf)Charge 100.00 10000 100,00 130,
Dry Gas = T 53 oL »
C;’ Stock ?.54 5.0 - LA
‘%g ~ {5 Stock - = g.?B 5.57
pontane 6. 6.0 5.11
Avgas Base Stock £9.8 &7 .77 65.575
sotor Naphtha 5.51 6.50 7.32
Pulymer Gas Oil 3. 4479 6.15
Coke “ "y
Total Yield = -
C;# Recovery 96,24 21,72 ar
Houdry Processing
Virg&n Gas Cil Charge 100,00 106,90
a8 o -
T, Stock 20,60 13.91%
[ J;’r Stock »r 3,00 .
Idopantane 3.82 221 2.50
avzas Base Stock 32,43 33.2¢ 27.63
NoFor Naphtha &.52 .71 2.68
Houdry Gas 011 prel 260 4401
Polymér Gas 0il 1m0 i
ke P 7,80 *
Tutal Yield o L »
€4, Recovery 3 .20 96,50
Gog 2341 Charpe, TAPI 4.7 26,7

& U resycle to cases axeept Frash Feed

b Estimatsd.

ar
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Table' 5. Soviel Tend - Lesue fHoudry DProjects
Badger Desismm Porcentare Yields of Stocks
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Ga 1 2 houdey

Residug to Theymal Trosking
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Idauid Rocovery
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Busuruslan Viergin sarbtna
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Table 4. Sovict Lend-lease lousry Projects
zia:iger Dezign ”e:csnta‘,e Leu:‘ﬁs oi bmclfs
R 5 ; ’

A !»U-.’“ i
PG

35 Stoek
’ﬂ..b -~
sl Chorge

Stoek N
it Blend Stoek
r Lllrlate

Aviniion 51::;!\

Prozesa loss
Total

GapRecoy

.cr C coline

95.30 95.30

4. 70 b2

erormed Gosoline Chorea 200,90 100 .50

Treoted Srocked Gaseline 53, T

Sludge Loss 6,83 21.50

Crocked Gasoline Charae 100,100 10020
20,12

Pol e Nzsidue

—.drected Gracied Go
Ao Thermal Lc.h.ol;m,u
B lipl0«trected fher i ;;

% Datu eithor nil or wot

Lot

; e :
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~n Perceutass Yislds of Stosks
Soivent Dxbrociion

Badger Desi

lloutra
Gas 0il Product
High Pour Poimb 0il
High Joltimg
-

Duo~S01

* G 00
FTL35 7 odd
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spls
G
L

s
U sk

my avizbicn base *\) 4
ry Icopentans * E
L tgon Adkylate 29,48 5 i‘)“a;’.
ight Bun Base

Total g/

Labor Gagoline Blend
Stroisht R Baso
ormed Base

al Cruclk
Toudry liptor Haphtha
. Fowdry lsopentans
totor Alkylate
2y Steck
Ci-iy Stoek
Toval
Reforrad Gasoline Blend 95 1603
Thornal Reformed Buse AT o
Houdry ilotor larhtha K 10.
Houdry Isopentane 0.56 538
Licuid €3 2 G X
Cads S o B
Total of
Crugkod Gaseiine Dlond 19.15 8213
Thernal Cracked Base [A
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Polymer Gasoline
flougry lsopentoao
Houdry Lotor ilaphthna AT 3
Jotor 4Alkylate §o2t

Liguid C3 °20

N
=~
-~
<
b
13
o

e OGS
)
N
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md QOW Q
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EIE
L

&

v °
DSt

SN

* C')gd

~d <
Lefetvac] o

A
O ;«H\n‘

*
*
73 9.1 223
N 185.0 125.0 5
e Sto 1273 39.2 oLl 134 1083
g { 4n2 100,00 100,00
C!’d‘lt‘stf\’;ocf/ 100,00 100.00 10.0 Tden 5
- = | - T o
%e At Gurev and Orak, 100 ON at 3ce Tob; at Kuhysiev and Keasnovndsk, 100 O {AFL~-IC) at Aee TEL.
%» ON by CFR-.otor, clear, ‘
# Data either nil ox not applicable,
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(1
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aviation Haze

Pofymn:
Liouid Facovery

1. dai

e oy

Toftr 5/ Hb. 2 Teffr g/ §h. 3

SreghoTodsk
Telir o/ %i:3

& * 13,330 3,43 = *

4 ® * * 4,28

37,267 33,35 32,722 3.93 12,00

8,291 2,81 6,066 1.7% 4018

25,12 33,28 38,258 22,54 RB4,L45 22,68

1.4 LoT1 G,0b3 2452 . 14,043 395

42,18 6,10 FF3,001 45.%5 155,01 Liobi

2.00 218 8,253 Bad2 baddd Aed2

337 8143 Bhd,4E0 88,3 339,350 29,55

3.2% 977 20,0 .3 17,04 271

&.42 TeHG 23,430 6:52 01,006 354

100,00 100,70 389,945 00,00 4,08 100,30
¥ 22"'.22“ * * #* *

130,00 25,95 339,945 100,00 374,068 100,00

£aT yanr.

=13 =
S5 C-B-RT
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Table 7, Soviet lerd-lease Refimeries
R .

L Taadems Sheatarie
g an Joudes Sratorys

Keasmpwodal

Gursy
BrGo b/ Yol. 2
* *
£ *
1,237 542
antans 227 2256
Ariatien Bnss
Gasolina 2,250
PP
YA
A7
L0
7 ONED
ig;;zs .
T, 530
#
7 4 5GE

b, BDrrrels per calendar day.
*  0z:a eitler nil or not n .xiicadles

13 -
SEGRED
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: Raflneries

i

Table &

Aliabion Units

wigab Blerd Stoek
Avixtion Alzylats
ilotor ilkylate
Liquid Produsts
Gos sod loss
Chargs

L. dleloeh Data
) Coanh By e HeganaTadsk
- & = o . o S = s A-I"Q 3
t, % Te Xy g,f Us. E Tefir o/ Us, % Lafir n/ qt. %

17,213 27,83 23,7318 37.72 i9.546 29,97 2, 134 30,85

38,81 6277 4D,EDS ST 41,185 63,16 48,8 B2.40
O ket i 5 09, b 2.8% 436, e L7
60,840 98.37 75,637 95.96  €3,561 9747 76,364 7,62
N S U1 R 1 7 R W2 1,558 2,53 1,561 2,38

54,029 130.00 7 3_,':’95 OG0 05,212 I0C.00 75,185 150,50

2
84,9
15.97

120.00

4 etric Tiuns per yoor.,
W Burrels rer calesdor ouy.

- 136 -
SECRET
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Tabla 6. Generalized Houdry Svatem Assumsd for USSR

Combiner Howdry Cracking ené Reforning

EFrodvetion Data a/

Stock BICL o/ Tefir £/ Vol & W2 Lblial 8blle v

Alkyletion Charpge

Stosk 1,300 &b 690 17.3 1.2 4e Y5 10.50
Jaopentane 275 9,940 3.7 2,8 5,20 1099
7 Avistion Bese 2,200 O, 470 29.3 24,.9 6.18 8.9
Yotor laphtha R4D 11,840 3.2 2.1 7,10 7,39
I'oulry faos 011 o/ 2,950 151,710 3.4, 39.9 7. 40 7.9
Fulymer Ceas Oil g/ 130 T.200 1.7 ) .93 6.50
Liqui¢ Revovery 4/ 7,095 319,850 9%..6 B4.2 & *
Coke end Gas # a2l # 15.8
Virgin Charge 7,500 380,006 100.0 100.0 7.29 7:20

Co

de

8

E 9

Basis of Brdger design date, generelized for the spparent charsctesisetis Fee-
tors of the typlenl and suiteble USSH pas oil charge stocks. 100 percers of Headiry
retorning charce sssumed "o '# the Houdry cracked pascline, debutanized ot 4007,
{herpre stock for thermal erashing.

Residual fuel oil produat.

Exclusive of liquifled stocks mostly comprised by propene and llghter, Lanofer ag
these ney be derived from the gas for produet or for rolymerizsilon charsz,

Berrels per calender dey.
Velrie tong per yeur,
Barrels per nmetric won.

Tata not appliceble.

=137
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Seek Gl

Table 10. CGenernlized LysOq Alkvlation lmit for USSR

Correlated fo Refinerv with Houdry

Erotuction Data o/

Froduet ctogk BPCL &/ Tafyr o/ Vol .5  Mi %

Lirat Rlend Stock b/ 650 22,170 10,7
Aviation alky.ate 1,050 53,060 e
Potor 2ikylase 100 42500 2.8
Ligui¢ Reeovery 1,800 &4,730
Cea onC Loss # ey
Totei Charpe g/ 2,100 71,000 408 10,80

& DBosis of Bedger decign dota,; peneralized for a typleal refinery »roject
"uuem»all conversion units, boih reforming and orasking, operated Logatie;
& gimilerly generelized Howiry system.

bs Tor ga:.suline blends. 'Esseni'.ially gomposed of 34, {4o-corbor hytmesarion)
ig;ludmg all nermel {streight-chain) components, contained and not
charge. )

by welght in components derived by non~cavalytie processes
erecking ené reforming ).

do Pgrrals per calender dey.
€o  letric tons per yesr,
£Lo | Parrels per metrie ton.

* . Dete not spplicabla.

= 138 <
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Fovar Gagoiinsge Peommiion

Procus b Stocks

Yoiume Peveent Yi

Chaces and Uperation

tica-siuming catalyst
wina catal ER
B
B B
tragh Tead/filecycie &7
4 Synike catalysi a. &
b.
7. Silies-aiumina cardlyst a.
b-

Averace on Sriveam

B Taxar 31.7
T, . Texza 77.]
b, Texas 22
e C Doast 42
n-8, not ava

* Data either undste

reined o . . B .-
or not sppUOsBIe., o For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0
Footnotes follow ca vuge 140-

e Jarbon Hydrocarbon Stueks
. r,;: h Becove Ty
I R Hada Uii " Propare
Yo ginye v P 2£0.279 12T Tutmss Buienss Totgl Fxcess Propare
LE <& HVE i AL 28 ! 3 b SR

. . 5
5.0 5.5 5.5 * 2?0 i =
5.0 7.4 5.9 * V2 3 o h
‘3') o} 6. a - % '}?v_f’ 1' : N
F0.0 B P 9.2 99.53 T lighter ges 25
M{a’v ® "‘u‘ ,),‘V A 6.5 10.€ T .
25,0 6.2 0.5 # 9 : 3
& 4.0 8.7 c.8 # ?/‘"',
#0.0 * * 9.5
) g gt ra g 2 Y2
* $8.4L In Lighter gas 3.2 p 2
LU N 13,2 i Tn Lighter ges 8.2 e
g T by, B 5,4 6,8 9.7 3% n.a
+ Sh.h 5.4 SI8 2.7
L 3R on: 5 4.3 A.h G.7 5.1 n.a-
® 1:_/ * ; 9
. 1
g1.2 % * » L.} 100.5 Tn lighter gas ,1 ;i
. 512 - * - 97.1 Tn lightar gas 3 .1
: g : % % 99.2 Tn lighler gas t‘ 2ﬂ6
; A M # » 101 .k In lighter gas o B
* 512 B # %

2139
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Table 11. {(Comtinued)

Gasoline EBxamnlis

Octane Nurbers for Gasolines (40U °F B.P., 1U# qup)

CFR-esearch, ¥

ot
¥
©
=
et
13

i. &f i #
2. ¢f ¥ -
i 92.0 L
f2.1 &
B1.8 ® 3.
fiz.1 -
"1.8 e 9.z
80,5 8h.5 c2.0
79.4 82.0 Q1.3
77.9 f1.2 91.3
8n. g aL.7 G5 3

P

*

3
97.0
9.9
5.3
98 .:

NN
A
R

bo

€o

G0

Inclodes 47.h percent of catalytic gasoline, 8.0 percent of polymer pasolinae,
Includes 55.8 percent of catalytic gasel ne, 9.9 persent of pilymer pasoline.
Presumably the KOO °F B.P., 10 RVP eguivalent of ths reported Cts gasoiine.
The &G OF E.P.. 3(# RVP cataiytiz pasoline.

Prasumably silicte-aiumina catalcsS.

PNata noy availabls in repiyrhs.
Nats aither undelerained rr not appiicadie.,

=140 =
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Othsr polymevirzatisn data n.a.

Other polymerization data n.a.
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Toble 12. Represcniative Amsrican Dpsrsti ons
Fluid Catalytie Cracking
Aviation Base Stock Prodwetiomn

ayion &/

s ULl Uharge, VF §.P-
Qag 01X Charge, CAPI
Satalysia Tenpsrature
Weight Percent Yields

Qoka . -7

Dry Gas {€3 and Lighter) 10.1

¢y Stock 9.

g Suock g.8

€ # Gasoline, kOO °F E.P. 3.5

Gam 011, hOO “F T.P, 15.8

CifRecovery 8577

Veluwe Percent Yields

i-Butene 1:6

n«Butena=} 1.6

n=Butene=2 B adf

i-=Butane 5.8 .

n=Butane Loy i K

Cp, Stock bk i3 16

Pentenes o< 9 L3 [

i=Penimea 2.3 i 3.0 3.0

n«Pentane Bk 0.6 2.9

G Sgock R e B2 107 107

Gof Gasvlins, HOO ¥F EB.F. 36.9 37.9 B2 26.8 5.5

Gas 011; LK) 9F I.p. 51,2 3.7 L0 53,6 i%;é

Ciyi Recuver 98T LY Biso3 96.1 (1N

e Gasoline, GO OF E.P. * !

Gt Aviation DBase, 240 SF E.P.
Fercent of Charge I ao n.a. n.a. n.a. n.a. n.e. n.a n.a, nea
Weisht Percent Aromatics LU0 60,0 75.0 EZKO 28.0 42.9 42.0 n.a. note
AP : 52, 47.0 L2.0 G.0 5.0 6.0 50.0 Noedo &,
Ot 13, flien TEL B 50.8 9. 97.5 9.8 88.0 92.3 9.2 n.a. n.a.
Haa¥y Naphtha, ILO-400 OF B.P.
Percent of Char n.a. n.a., n.a. n.a. D.a. nca noa noa. n-&.
Welishs Percent Aromatics 67,0 71.0 81.0 65,0 80.0 67.0 69.0 Nods nea:
PAFY 25,8 29,6 7.7 33,8 334 42,1 31.2 n.da. n.a
ON, AGTM, Clear 87.7 90,0 0.5 3. 83,7 ag,g Bjscﬁ n.a. a-a-
oM, ASTM, £ 3cc TEL 9G. & 9i.k 9.7 07.2 871 fb.6 87. Bods Neds
Catalytic Gas 0il, LUO 9F 1.P., ®APL 22.7 20.3 19.2 28.7 6.9 28.5 28.¢ n.a. n.as

8 Apparently single stam with synthetic (s*1aca-alumina?) catdlyst.
Total Feed/Fresh Feed = 1.53:
n.a. Data not available in reports. -1l -
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SeECeReIL

- Tablg 13. Fluid Cutalviiec Crreking of Soviel Ges Oils:

Correlated Yield T'zta for Averare (huvpe Stocks gf

.

[+
G’

g

e ——— & RS G 3 ...wm-:n 3 PR LR B D et Ll T B e o D Y v Ay SN
Eroduct Stock ' Yol .2 WL Lo L el Tg ¢
L1lyletion Chaerpe Stock 14.5 .6 5.00 1 50
Isopentane 4.3 3.0 5. 80 17,00
Ivigtion Nese (340 9" E.F.) 3.0 25.5 iy
etor Tenhitha (340 OT-40n OF B.I,) 11.5 11.2 BV
Cotelytic Ges 01l b/ 3T 35 .8 [
Liguic Reewvery 4/ £5.0 £5.1 "
Coke ' ¥ LT ¥
Ces 3 10.2 1
Vir:in Carrge 00,0 0.0 T3 €57

S —
’ao.

nee-throurt operetion -rith Tluid process yiells correloted with the
procescing yislds, Genersl tecinicel ennsiderations applied, cssuming t
pver:s re cherpe stock for Fluid units, et 2504FT op 7. £3 M/red., to be o
hezvier ther the similir prs o0il charge Tor Houdry upits, at 20%i11 or 7

ry duslpn
2 opimun
1%l

S ;'f'. P i"&:. ©

-
.

Therrwl erackinr charpe stock.
Berrels per netric ton.

Exelusive of iiquified stocks mostly couprised by propais and lighter,
us these are derived fron the gas for vroduct or Jor poiyuerizatior ch

lata not aprl:esble.

= U2 -
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— Tatle : 3
— #tle 1. Comarative Imiicated Yialds with Houdry ad Muid Catalytic Crackine frplied to Avemage USSR 011 Stecks
_Houdry uat,tuymr Sy:;rt 5 N _TFuid Cat ﬂlv oaL ~;V°t:‘N'
”’ a7 by o ST e L

E Lhefse" 0i1
dedused O rude

Crude above 65
Charre nexi i

‘»Zz iLB Qgg 10,60 1hs 725.0 bt 9.6 <,
Aviatis 125G ! 4 ne do7 2.6 5,20 30.09 3 3.6 I3 3.0 5
t f avnfafe ‘fém':”{“ v 293 ko 638 Bk 3 b st ik
tx Naphtha aspiine 3.2 3.1 TN TL2y 115 .5 w7 fh“
43.:;5 ytic Gas 012 {For therm 1 eracking) 39.h 19.9 740 7.0 W7 7 E g
’i, (. s Uit {Por fuel pil} -L'.“ 19 ’5" 663 . i if‘;-f? S
3y N7 0. 00 A #
\.;}t and Gd: Logs 95‘?‘\ 13“5 7: i .
tatal G . = S " : N :
W58 0.0 7 1%%“% 7.51 & ¢
viines and Isopentane 32; é?cg . 36;1 iCﬂ . {V
¥ 6. Ue # 39,7 e »
1o A‘ qxdh wge tu 1,005 Gallons of Average Crude
Ixx:ei:inv: Charge Sirck 17.2 11.8 L.95 10,60 81.3 L06.7 4.5 5.6 5,00 G ’0
A\Tl:ltjk)‘; édse basalzne J"A'T "2L6 EJ‘?:} 10¢09 2,‘“1 12;.1‘ h=3 3"‘3 gaz— 10
siotor Navhiha gGasollne; '”572 djf E]],g oy légué 1920770 e ] o
Catalytic Gas 01} {For thermal crackin 394 19, Y K 1ok, ot e F g
Ilj‘?_‘x.'“gr Gas 011 {Far fuel cil) o )3017‘ )?;Z ;g;’) gogg J.Zl;,ﬁ 1,.3103 2&»7 7o o
m“_L % i o v 2 By - had * *
barid tezorny IS we w7 Y o o gw o omr o
Soke nd Oas Loss. 27 o L5162 _ Sk 158w 28.0 63,2 5.0 19 =
Jorad Grs 011 Charge 50, i -"9???'2 1;);-.:.9 1.0 7.25 &f .czoS/ PEY.0_ Leoh.: 100.0  306.8  7.53
] 1 G i ! 6.5 I,0AF, 5 20, % 15495 435 3047 o
Total Gasolines and Isopentane ) 161.0 1:115,«2 k1 :2 ;056 * : Eéi ; ;,Zi’;;!y; l“ég 3901 : .
# Data either nil or not spplicadle, - e h 7 )
** Pootnotss follow on vage 144,
=13 -
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rpe—

L

b,

Go

Based updn technizel data directly derived for USIR petroieums, with woese deha
correleted with what are Inmown to be plausible end ressonnile properts s in
aversre crude oils having the general characteristies Iundicated for Juo izt
gtoks. Certain eritical details of the properties resvli from techn . sod

s . ’ 1 .
enrlneering interpretation of the data piven in Refercnce 1 end in lo.g conm

4
pletz end often frameﬁtary form, in _numerous.mher intellipanee reror s, In
Neferense 1/ snalytieal dote rre riven for mors than 150 represeniatis USSR
erucs oil semples, selected f‘rqn the various oil produvetive regiong i vue
combry. Dedper design deta for Houfry systems slso provide technice totells
for typiecal Soviet stocks. Older published pepers include enginecrin irelysis
of Soviet oll types still beins produced in quantity. In the gsyé:;c::at orrelee
tion, the ninor effects of slirht veristions in everage crufe oil densities zie

negl-oted (ef. Teble 15 and the subsequent Tsble 17. )

These percentere and density dsta are those previcusly derived for oviicre aprlie

cations bto USSR stocks. (Cf. Tebles 7 and 15. )} The volues are rowde: off

mmerieclly, and the volums ond weight yields are here based upen the condad

-~

off volumetric percenteres oad densities. The roundel—off wei bt perc vierss

gre sotebires slirhitl; ‘neomsistent with the weight yields.

Serrels per metriz ton.

These gas"'oil charge densities are here applied for ccmparison and corsictency
with the data in othgr tables. The given gas oil charge denmsities are, howaver,

slightly inconsistent with the given gas oil charge percentages, refercsd to e

-crude charge containing the other stocks {light distillates and crude raciduss)

with densities and percenteges as shown,

o 1k <
S ELRET
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‘fahie 0 Petroieum Heiinery Yields in the USSR
iGross or Fotat Produet Yieids Caiculated from the Soviet felinty Units aad “ystens;
™ ¥
w L T I
{iz2s Loss

i

Couralvhibt Dua Gasclias

Reforming N-phtha

Virgin Gas Oil %o Houdry

Residue 20 Fnel Uil or Themmal Vracking
Crude Cnarge

Other “rude Distillatios

£
Gas Loss s
Straipht Bun Jagoline

Heforming Naphtha

hersenes, Miesel Oils, Specialty Naphthas, Bis.
Lubes, Wawes. Hoad Uils. Tars, Aspcha . Bt
Besidue for Fuel 0i} or Tnermal Cracking
Lruede Shares

NG T

Uyerall
“dng Loss
Straisht Run

sialty Naghthas, Bte,

. Tars, Asphalis, Ble.
Fuel 031 or Thermal Cpazking

Howdry Creacking snd Hefurming

“Coke and Gas Loss 5.k 15 o 292 1y o=
Alkylation Sharge Swouk 17-3 11 4.9% 935 8 10.60
Isopentane 3.7 2 .70 26C 20 10.09
7 # Aviation Base (asoline 293 2k 6.18 85 186 8.4u%

o< i ; P 2
Houdry Motor Naphtha 5.2 LP 710 3 2% 7.39
Houdry Cas Vit For Thorma : 0.4 39, 7,50 00 T.e
Pelymer Gas 01l to Residual ¥uel 01l -7 A3 7.95 ”'.‘:E; 6.60
Virgin Gas 211 Charge 1000 00.0 726 754 7,20

¥ Data elther nil or not applicsble. C e 1lks e
#% Footnstes fodlow on b Adfoved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0
SeE-C-R-E-L
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= {

‘nery Yieids in the USSR {“ontinued;

{Cross or total Fyodnci Yields Laierialed from the Yoviet Reinasy inity and ~ystews)
T

Las5
o Heforwed Gascline
I oFuel Cil

i) 2,007 =
L7s9he 5,776 8.0
Uracked Dis 1,065 T.50
flesidual Fuel Oil i 6,20
‘Ynermal Cracking Charge ] 700
Houdry Uas Charge 709

Crude Uistiliation flesidue Cherpe *

Bulfuric Acid Alkylation
Process mnd Gas Loss : pRIPS)
1ine Blend Sgock {Unreacted Butanes} 1.0

pg

3

Alkyinte 0.0

T Aikylate A7 5

tation Charge 100.Q 5
Houdry Charge —tock to Alkylalion 3 o
Recovery Thermal “tock to Alkylasion - 7
Recovery o lsosctane {Polym=tizat icn=Hydrorenstion) * 0
Total Mecovery from Process Gas Loss *
Crude Mistilliation Gas Loss i * *
Houdry Uoke and Gas Loss # *
Thermal Reforming Ges Loss * *
Thermal Grasking Gas Loss 7 # ®
Alkylation Pracess ad Gas Loss 3 * *
Total Process and Gas Loss 1000 * *®
Hecuvery from FProcess 5as Loss 7o 2 G
Net_Process and Gas Loss 52.8 * *

% Data either nil or not applicable, 5"5’*”%;'4”1‘

Approved For Release 20034583 &4 RDP79-01093A000200010015-0
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stwd MONC Petrolevm Refinery Yields in the USSR {Continued)

Straieht Run Avaition Base Casolics
Cther Strairht Gasniine
3 Siraicht Run Grgolire

Hopdvry Motor Naphtha

Atkylation Gasoiine Blend Stock
Mptor Alkylate
7# Aviati Bgse Gasolipe

Lane

Total Hasoling SLoaky

ion Residue
Trernal Cracking
g5 Leude due
ry Polymer Gas Oil
srming Residual

Net Process and Gas Loss af

Total Gasoiine Stosks bf

ferosenes, Miesei Uils, Spesialty Nophthas, Bie.
Heavy Oracked Distillabes

Labes, Waxes. Read O
Tatal Residual Fue:
Oruide Charge s Pistillation {Producticon)

Tars, Asphalts, Bte. of

25X1

m the Sowiet Refinery Unids and Systems;
" e

Praeas
SN O DTN D

o

& TN

» 7. 7.7
5 7 7.00
6.2 7 7.28
.1 7. 6,60
0,9 K 6.63
] 8 6.20

7, 6.58

7.8 i *
28,5 * *
23.0 700 7-50

2.8 7.0 7.50

Teks 732 71D

5 7.98 6.58
W6H. 79 Ta30

* m I S
Data of “ﬂ or not ARRHGARYE; Release 2002105/ 7GIA-RDP79-01093A000200010015-0
S=E-C-R-E-1
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S Com i T

Tehio ¢

1 ‘{ie'idr Ga

AGross or Total x‘%rh

Vslume 5 Weisght 5 b /G2 d/ Bh1 /T

1950 U3 Refimery Yields gf

Materiel "'Lc Cas;

Petrolen onsumed in Refinine 3.8 # 38,761

Fini “lends h 37.0 6.18 06;185 8
Kerosencs 5.2 6:57 1,767 8,
Cther Distiliate Oils 9.0 7.19 54,480 7.3
Lubes, Grenses, Bte. 2:5 750 7,367 T
Residual Stocks 8.08 65,795 6.5
“Totdl iefivery Runs {Cmde) 7.39 2,093, 286,735 T3
Total Crude Produced 739 1,971,645 270,248 7.3

# Data either nil or not applicable,

o 1h8 =
SECRET
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Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0

I e Vi s T
BrENC R d

80 Various miseelleneous stock lossss cre considered to He Ilneloded in th

be

do

8o

loases s cdeglirpnated. The nisgellarecus losses inciuds those in blend
chemical treating, lubriecent memvfacture, asphelt prepsrotion {(f.e., b
ete.), and the like. Volumetric losses are net above liquid resov vy

processes, It should be noted that if the totsl li.qu:Ld wretvet Vo e
leted in e process, with this totel incleding the equivelent Liguii ve

reses, and if this total is aomparsd with the similar vetel for b

two totals mey differ consiversbly. This difference resulvs from ohem
version of components, and it mey otherwise result by ke nsre physics
of conponents from g mixbure or solution. Either 1i:aid volume 1o .al

lerper, computed at o given temperature sud pressure. The nroduct

usuelly the larper in crocking snd reforming, and tends to be the .argo:

sinpls frectionation. The aherpe wotel is typleslly nuch the lerger 1

version.

inal reeidue ges in this estimabte Ineludes Cf  stock poseibly rewve.
seasoael blerds of the indigated gasciine stocks., TPinighed pzsoline b
not indicated in the sorrelztion. Completely omitied sre the arop-tle
virtually requiresd in avges blends. ‘fith respest to gcsoline wapo: v

limits, the indiceted puosolines are probably incapuble of sbsorbin na

liguids if ise is mede of the recovery C; stochk aveilable in the indim ed
*
due gas. This condition prevszils siace the gos reversion of -.’34 dydiom

trivial, compered to the typiecel large nproductior

crecking 18 practised to the hirh relative dapres here indicated.

This wolsl includes a seperste estivrte of sboat 2.0

metrie to

production of lubricents.
Tetric tons per year

Barrels rer metric ton.

SECEE
Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0
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SeBGjeid

P R N T I St L o L Lo oY ]

gy

Frobably ecasidered to be pet yields from the v2fineries.

r. Reference 13/. [let producte shown in contrast to the gross or total values
caloulsted for all Soviet refinery units and systems. The US values ere based
upon published stetisties giving volumetric data and apparently not otherwiss
compusited so as to eliminate certain minor incomsistencies in these date.

Averzre density date are sstimated for the US stoék vroductions.

Fssentially comprised of virpin and conversion stocks, obtained from crude for
seasonal gesoline blends with natural gesolipe. Swall guantitles of setural
rasoline may be actuelly included in blends, however, in the net products reported

from refineries.

A

- %50 -
SECRET
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@ahla 10, L‘gj;aimted Crude Production

ftn

[ 51

3

)

3 and Existing 1950 Bofinory Instalintions in the USE
e .iata for areas with Estimated 1955 Crode Epduﬂdnnu
stiratod Proconsing Capacities TEisting TR TR0 — — —

e o AW
wicnds of Lotric Toug Pew

i Gatolviis Syotens
: watad Hougry Polymerization
Nobural Debsoleun Craciing }AMedsim i Hydronenntson
Preduetions TR tens {Chapea} 2 ing ! Alkylate] Kydrogenctea
Lillions of letrie Cruds Gas oil Product Product
Tons o5 Listillation | Sraeciciy Beforninz Oase Charve Tieid Tiels
Gegerald Sovict Areas Ineludips 031 Productivs Rozions of 1950! 1950 1955 - -
Ykraizne and Crines Aren
‘CGarpathian, Dastorn Ulraine, G- imos Oil Regions 0,34 0.4 i
liew 0il Productive Regions A
sdorth Black Sea Coast Processing Area (Odessa,imeraon,Bordians mn - * * x
Garpathion Processing Area (Drogobych) ! 48 * * * o
weatorn Sowiet Caensia _ i .
Kuban-iaikop Git Region Loky | ol
How 0il Productive Regions LI
Hortiwest Black Sea Gooct Prncessing Ares (Tunpsee, Krasneder) 204 * * * *
Sonthwest 2lack e Coast Process.e Area {Batun) 785 * * * #
Contral Soviot Cgucagia .
Grozny 0il Region 2.1 2.0
Hew 0il Productive Regions ® )
Procossing dves (Gromny) . 2,597 * * # s/
EZopgbern and Southeaste je uc
Baku, Daghestan, South Georgian Uil Regions 16.36 ) | 15,0
ilew 0il Productive Regions |
Western Caspien Sea Coast Processing Area (Balku,lalkhachkala) 1,679 * ® * *
jet G Asia I i :
Enmbs, Turknon, Southeastern (Fergens, ate.) Uil Regiona 3.7 } 11,0
Hew 0il Procuetive Regiona b
Horthern Caspian Sca Coact Processing Arvea (Gurev) 415 113 380,1 43.6 *
Eastern Gacpian Sea Coast Processing Arca(Krasacvodsk,Chelelken,
liebit~Dog) t 1,2 105 ® bl ¥
Southeactorn Processing arca (Ti.shkent, Forgana, ete,) ’ 452 * *
# DatEsTuRs mvr-not-epplicable, t
* 18] o

8-K-C-|
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SEEEEE

& Cruds Trod

{Continued)

Betimate

Eioudfyv

Taturad P i P Geneking _g;_};u w,‘,_,,;,
Produections .. Thernal Systems (Ch ) -Reforning| }yqronenamo
Liilions of letrie Grudo Gag Cil Product Product
i Tong per Yoor setillation| Crockine JRoforming Wese Charge  Yield Yield
1350 1955
Seconc Balm Including Saratov Gag Fields i i
“Volga, Ural, Kama 01l Rogions 11,5 j 19,0
¥ovw 0i. Productive Regions * -
Vol;a Re ion Uil Processing Area{Saratov, Syszran, Botraki, i
Kus.cysiiov) 2,970 3,236 550 * = |5 g0/
Ural Region 0il Prosessing Avea {Ufa, Tuinsza, Sterlitamak, . j
Ishimbaevo) 2,440 218 n21 *® & ‘
Kenma Region 01l Processing Area {ilolotov, etc.) 1,010 629 * * x *
Horthessinrn Europsan Rusaia ;
Pocliora 011 Regien 0.5 11 0.6
Iiew 011 Produstive Regions *x
Frocess.ng Area (Ukhta) 250 #* * * * *
Far iingtorn USSR
Saknalin 0il Regoon 0.8 4| 1.0
New 0il Productive Regions * 3
P:xcifa.c Coagt Processing Arczz(Khabarovsk Komeer \olek,ebca) 3,560 474 = * * *
Other ajor Procegsing Aroas ‘
Central Area, Volge to Ural Rivers (Stalingrad,Orsk,CBkaios) 1,700 1,570 * 370.6 5.9 #
Central Eurorear Russia(lloscou,Yaroslavl, Goz'k:.,Kazan) 1,995 1,022 * * * *
Baltic irca (Loningrad 100 206 * * * #®
ilinor Crude D.stillation Sites (European Russia,Sakhalin,ete,) 265 * * * * *
- TCTAlL 52.0 442920 16,312 ] 159.7 9.5 i 20

*  Data either nil or not applicavle.

gl Ll
20 Grozny pol;r.xowizat;on unit rnportedly contributes charge for the hydrogenation.

=152 »
S=E-C-R-E-1
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Dl el »i
High Octane Rating

‘wlz 17, Hypathetinal Oweration with Modernizeds Soviet Refinipne Equivment in 195
{hraas ar Total Praduct Yields Oalininted fromthe Sevied Befisaw Units and Syetems®

Thous snds

"Gas Loas

A forming Naphtha

Long Regiduum {Fuel Uil and Thermal Cracking vhares
Crude Charge

Céher Opde Distiliation

Gap Loss 1-0 5 2,8L8 #*
Straight Run Casoline B.h 6.03 23,751 8.7
Heforming Naphiha 5.6 5.77 15,722 775
Kercsenas, Diesel Oils, Specialty Naphthasg; Ete. 27,1 700 70,050 7.50
Lubea, Waxes, Hoad 0ils, Tars, Asphalts, Ete. 6.9 739 19,383 710
Vivgin Oas 012 for Catalytic Cracking 32,1 7.8 20, N5 F02
Short. Residuum {Thermal “racking Uharpe) 18.9 3 7.7% 652,118 6.81
Srude Yharge 10670 V500D 7.28 28, 1% 7.23
Oversll: Crude Diabillation

Gas Loss 881, #*

Straipght Hun Gasaline

Reforming Naphiha

Kerusenes, Diasel 0y, Speciality Naphthas, Etc.
lubes, Waxes, Road Dils, Tars, Asphalts, BEio,

Virgin Gas 013 for Oabelytic Crackiny 12,870 7.02
Shoré Residuum {Theymal Sracking Charge) 1 7.800 6.83
Long Residuum (Fuel 013 and Thermal Uracking Charge) 28. 9,750 6.8
Crude Charge 5/ -0 L2 (000 7.15

Houdry Yatalytie Sraciking and Reforming

Uoke and Gas Loss » 1,032 W9 -

Aikyiation Charge Stock 4295 3,306 03 20,60
Isspentane 520 707 67 10,09
Aviation Base Gasoline 6.18 g,599 661 B.49
Motor Naphtha 7.10 i 2 737
Catalytic Gas 01l 740 7,549 1,060 709
Peiymer Gas Dil {Fuel 0il} 7.9% 53 6,60
Virgin Gas 011 to Houdry Frocess 7.29 7:20
Virgin Gas 0il e Fiuid Process 7.5% 6.97
Total Virgin Gas 01 Lo Catslytic Cracking * 7.48 7.02

‘ - gm sither nil or not applicabls. :
ootnote: = -
tes follow on p. ;-\%oved For Release 2002/05/3'&3: CIA-RDP79-01093A000200010015-0
S-E-CR-E-T



“able 17. Hypothetical Uperation w2uh todernizsdfEoviet Helining sSquipment in 1955 (Co:xt}r:aed,
(Gross or lotal Product Yields Caltuiated t&d®ige Soviet “etineyy Units and Sy sbens )

Fluid Catalytas Lracking

- oke and 3as Lgss *

Alkylation Charge Spock S0 a31 G
Isopentane 5.20 306 10.09
Aviation Base Uasoline 610 2,605 8.20
Mator Naphtha 7.32 1.1hY 7017
Catalytic Gas 0il 7.76 2 3,658 6.76
Virgin Gas (i1 %o Fluid Procesa 7053 71,206 0,216 6.97
Thernal Reforming

Gas Loss » 7,017 B66 *
Stabie Reformed Gasoline ().nfii 30,559 E'DZBD %Ju
Hesidual fuel Oid 7.9 3,302 5400 6,01 -
Refsrming Naphtha Charge 5.48 .27 056 8.1¢

~~~~~ v Thermal “raocking Charge Source )

Loag Hesiduum % # 9L 6.6k
Pacr Quality Long Residuum to fuel 0il % 2, §.00 €.56
Long Residuum to Thermal Sracking # # 7.8% 6,69
Short Hesidvum # * 7.71 £.81
Houdry Catalytie Gas 01l * + 7.0 7.09
Fiuid Catalytic Gas 0il * = 7.76 6,76
Total Therma: Gracking Charge # # T 6.78
Thermal Cracking
“Gas Lgss 1. 12.5 * 13,692 2,298 *
Stable Oracked Gasoline 32.5 26.6 6.32 k0,55 L, 87k 8.20
Heavy Cracked Distillates 7.0 6,3 700 8,7 1,162 7,50
Residual ¥uel 0il of 49.8 sh-6 8.55 61,617 10,03% 6.1k
Thermal Uracking Charge 100.0 1000 757k 127 a8 678

* yata either nil or not applicable..
: =15k -

S-E-C-R-E-T
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Sty A feetie T
' High Octane Ratiug
Tainle iT. Hyputheiical Operation with Modewizedgboviet Refining Hgripment in 1955 {Centinusd;
(Gruss o Total Product Yieids Calewia he Soviet Refinery Units and Systens )

o — Thousands

B P B e Ame
Seplasle Mol MUy atoan

Process and Gas Loss
Gssoline Dlend Piouk {Unrescted Butanes)

Aviation Alkylats . 0}
totor Alkylate 3 6.50
Alkytation Charge 100-0 L.86
Houdry and Fluid Alkylation Charpe Stock * 508
Recovery Thermal Stock to Alkylation * 570
very %o Is e {Polymerization-Hydrorepation} ¥ 77
o Pyiy Gasolime 9/ # 8
Total Recovery from Process Gas Loss * *
Orude lbistillation Gas Loss 1.7 * #
Houdry Ooke and Gas Loss 8.9 # *
1 Guke =nd Gas Loss 25.2 * #*
ng Gas Loss b * *
7 Gas Lgss 38.3 * #
s:¢55 and CGas Loss A * *
Prazess and Gas Loss 100.0 * *
Hocavery from Pracess Gas Loss =1felt * #
Net Process and Gus Loss L-d 32,6 * i
Straignt Hun Ayiatinn Base Gassline 6.2 6.2 6,108 8,
Oyl Straieht Run Gasoline 9.5 8.6 5.9 3.
Taotal Straignt Bun Gasoline L8 &.0% 8.
Stable Reformed Gasoline 20.1 6.52 8.
Syable Uraciked Gasuli 26,2 6.52 8,
Houdry Moteor Naphths 0.4 73 T
Fluid Moior Naphtha 6.2 7.2 7
Alkylaticn Gisoline Blend Siogk 1.8 L9 1
Motor Alkylate . 0.8 &.5¢ 1,08
Poly Gasoline df 2 0.1 .8 8,93
Houdry Aviation Base Gasoline 3.6 3.6 6.18 8.49
Fluid Aviation Base Gasoline T pAIT 6.50 /.20
Houdry Isopentane O.% Dol g0 16,09
Fluid Iscpentare 7.0 27 L.20 109
Avistica Alkylate 7.8 7.4 5,90 90
Isou:tane s 0,5 n.77 .20
; -

mos D AT A -
Total Casoliw Spouks

s 200 *
3 Data sither ni). or not AS{EYEHEor Release 2092/05/qs§aA-RD’P79-01093A00820001oo15-o

S=E==R=E=T
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Table 7, iypotnstic: viet Retining Sguipment in 1995 {Conbinued)

;
:Gross_or

s Asugnh e Lo, Gad
Loaz Residuum %o Muel Cid 26.9 8.00
Houdry ymer UYms 032 0.3 ?0?5
Thermal Reforming fesidual 3.5 9-118
9.3 3.55

Thermal Cracking Residual

Total Hesidual fael Ui 0.0 8.27
i FAN

, . s
kerosenes; Diese “pecial 4y Naphthas, %¢s. 700 76,08
Heavy Cracked bistillates : 7.00 8,723
Lubes, Waxes, Road Gils, Tars, Asphalts, Fis. & &~:9 19,383
e 4 .
Total Residual Tuel Uil 8.37 grAsia
Crude Charge o Yistillation {Production} 7.33 372,187

# Data either nil or not appliesbls. ° .

o 156 =3
S-EG-R-E
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Srefiem{ee m-Fiel]

- AR Y

Yo

Co

£

fssumed to be confined to production in the Second Beku.

This everage cruce is estimeted to be lheevier then the 1950 avercge, ' :@ to the
expenced productions in Soviet Central fsia ané the Second Baku. 'v’I,l's:‘i : tha

8 viet Central /sia crude tends to be somevhat higher in liquid densi'; as com-
pered with vhat seemed to be the USSR ava agé in 1940, the Centrel fsi: stock |
hes good quality. Lov quelity appears to be on the ather hand & fesi.-e in leavy
eruces conprrising about two-thirds of the Second Beku production. ¥y o this

lew precde tyo-thir s of Second B;ku pr'or‘uction, sbout 25 weight perses: of dig-
tillete moy be obtained with the liquid dist.llate recovery unfit for asolire
but suiteble for reforming cherge. The remeining 75 weipbt percent «f the letter
stock appears to be too hiph in sulfur, and also too high in carbean o itent
beccuse of condensed cerbocyelic nuclesr structures in the hydrocerbor:, to

yield pes oll suitable for catélytic cracking. The 75 weight percen;t: Ee_sidqum

ls furthermore deseribed to be of two types. Oﬁe type comprises ebovi 40 -elght
percent. of the totel, and is & residuel fuel oil toc refractory sven ¢ »r therme

crecking.

This thermal cracking charge is heavier then the corresponding cherge .a the 1950

operation, cnd is shown to yield a lesser percentare of gasoline. Ci. 3L 1f

Thiz poly gasolire is assumed to be produced et Krasnovedsk, in a phc:oioris

acid catalytie polymerization unit installed with the lHoudry System z:wording

=

to bedger Compony Cesign data. (Cf, Appendix 2
Cf. Tote &/ wapLw 15.

Cf. YTote E/n TAPLE 15, decovery of Ty stock for sessonsl blends is

€3

fasn mot infev
Tue to the hirh reletive derree of ges reversion in tae present case, owever, it
is probuble thet even if &ll eveilsble plant G4 recovery rasoline is v.:d, these
gesolines moy still be blended out with considerable quantitlies of newiwel rosolin:

or even liplter natural pas liduid.

= 157 «
S BLRE-T
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SECREL

o

. ‘T This total includes lubr'icz;rxts separately estimated at 2.4 million met-ie tons

To meet requirements.
h, !‘etric tons per year.

i, DBerrels per metric ton.

= 158 -
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'm.ghmmutmg

Tabils
" Thousand Metrie Tons
 per Ye
Area Numbers 1 2 i pul =
) 4 . it Lo jd Laxa Hotshim walelam;  Arcay  Barope n;A sanar
L‘k‘:m’:ne -\':3‘5* (J‘grxtx.'ajr Southgast.em  As Incluwling Eastern Far Volea to Russia Crude
ad o Poy Sovisd ﬂS.;v;ei ‘1“;1\;,& ng  Saratov  Burcpean Tasters  Ural  and Baltic Distiliation Tetad
Grnde Producti ur;‘&(}a \»a;cgiza ’vauca:’ta hi:measla Enzekhistan Gas Mields Russia USSH. Rivers Area Sites USSR
wde froduction ! & 000 5,000 11,000 19,000 oD 1,000 : 52,000
Crude for vtraipht Bun Avgas base s yu‘iu‘ NSIE 11§25() thh() 1?900 60 95'00 17.%"3
Potential Stfai~ht Run Avgas Base 2. 20,6 33.6 73%7.1 1730 ‘1248 3.9 32,0 i;.l}?
Crud> for Uatalytic Cracking Charge  LOU 3,000 2,000 15,000 11,000 6,000 600 1,000 39,000
Provated Provess Canscities Hequired . w
Crude Distillation Chorpe{2Gg Reserve)
fé‘;;" ulzb-ul 310 gpcam iswo 152;,8128 3,560 gﬁhgo 253 1,2BC 1,700 2,095 L6s i, 920 °
\ na , kl ;
ixcess from 1950 130 2,40t L,000  w - R :;Lr 2300 ’;70 * 80 _‘: 700 1: 095 ;65 17,180 o/
Totel for Productive Area v T Y o bk pvnis B 1w 114 v = g2 E:
Catalytic Uracking Charge ’ Y e ° R
Houdry Units from 19%0 * #* #* 380 * * * 37k % »
New Houdry Units 3 380 380 ...380 260 # * * hd #
Total Houdry Units # E0 I 1: 17} TG TTRED ¥ % 3. % E
?41-3 (;nxt“ N 990 280 1,570 2 870 1,220 198 330 {<37hi)e/ * & w, 21 b/
sl far o b ‘es OO, 195 1 3 ¥
Satalyal hukyieto Fraamtsion OTELES AT A - The ST oo
mth Boudsy linits from 1":;(; * i+ * Kk = # » L6 * 3 90
With New Houdrv Units #* * kR " 10k % 2 5 % 2 236
otal with Houdry Uni ) Ea TS "y A 2 ’ ' T
.1,\;1"1?1*3 Littfy nite s _Lo :{s lﬁ' %gﬁ kz; ! 5 {a!ﬁggc/ : : LS I.idﬂg 5/
nisel {5 o =T Ty T oo
From 1950 * L ® % . 218 7?71 * * * * * 989
é:;&::gogﬁzm 195G a?L & e 3 0k i 780 # b *a,609 -n:ﬁ W »2 : : : E ko307 b/
m SLESARS 7 % W WL TSR G w Tw P e T T
¥rom 1950 761 1x059 2,557 1,679 ©o2,152 L5753 * k7h 1;570 1,248 # 15,312
éig;g;ox;:lom 1940 g}* 129 3 915 3 16 ’*1;380 *2 s7% 193 ¥ 153 ; 70 ; 218 ' :}‘ 23056 =4
Total for Productive Area FELS 95T Tehz "T A15 T3LE3 NG 193 £ S £y i 13,368

8 Dato prorated from TABISS 1, 15 md 1€ where anplicnable. Data mniend to bo plausible if program is adophd Zo\r high octane ratings
B Imiicatea net new capacity as compared to 1950. P & ’
cy Valve toc be Adeducted from the total derived for prodvctive amas Alone, with the snmmation then the ret total new for the USSH,

»

fsts olther nil or not apliceble. g9
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Table 19. Sites and Capacities of Uatalytic Cracking Units with Process Capacity Balances by Combined Areas
Resoived for Indicated 1995 Uieration &/ ) )
Nate eongiderec to ba plausible 3f program is sdopted for high ootane ratings.

Areas = £ 3 i tieas O £ 7 210

3 Capagity

Crude Pro

Crude Disiiilat jon Charge Required ¢ a9 ‘ % 520G ¢
“harge Lapacity from 1 865,931 ¢ * §,765 »
Ugi;gsgaps jty from 1950 gg;ggﬁ g,SE)O %09»»)67 M 8,765 x

geligiency : 7,650 159,870 *® 14,758 *
wrming Charge Uapacity Beguired 24,5L5 12, B 3,k

Capacity from 1950 ® 77 *
Defigiensy o/ ® 2,64C *
Thermak bracuine T B e *
“Charge Capncity from 19 * 6,033 3
Excess % * *
Deficiency bf # 1,907 ®

Houdry Catalytic Cracking Chargse and Yield 6,55k 760 4,392

Gharpge and Yield a% Urozay # * *
Baku ) x * s
Krasnovodsk 4/ * 2,196 * #
wrev 8 - #* 2,396 # % ‘
Ogsk ¢f” * 2,102 * to T
KuibyShey df * * : Zgg ::’5}2?
Ufa = * * 3 2198

Fiuid Vatalytis Oracking Charpge and Yield [ 34 : z ih,299 3, hi8 8,12

Thacge and Yield at Bake 3 7,186 * u, * ®
Taapse 39 8.591 * a* * £ B
Odezsa 1 8,433 * * # # ®
Tashkent ® * 500 9,548 2,86k » *
Arasimvodsk % > 1,000 19,096 9,722 * *
Gir 3k » # ; 19,05 ;7O *
Crax * x . 996 R %9 5,4 10D
Saratov ® “ # # % 00
Mescuw = % * ¥ * 18
Komaomy? 8k # » # * * L

Gasoline feom Catalytie Cracking 2,405 52,199 38,6Ch 1,232 27,050 20,853 73k

fvgas Base from Catalytic Oracking 1712 28;6\?-!; 2860k 919 20,883 20,853 5531

Msfue Naphtha from Catalytic Cracking 3 133?9 ¥ ‘Alg 65%97 * 183

fsopentane from Catalytie Crazkang 198 Sk * 30 2855 b &3

Alkylasion Froduction 0 19,997 % L26 13,297 k] 259

Aviation Alkylate Peoduction ) 17,459 " 386 9.k12 * 23

Motor Alkylate Production h 1,638 * ' Lo 885 » ot

Straimhi dun Avias Base from Crude - 50 18,700 8,700 172 5023 &, 00 128

a Here app.ied are the quantity and density data of Tables 17 and 18. o, A M tional instailations in the areas when excess caprcities are
inavailsble in nther areas. ©€o The only catalytic cracking systems believed to .ave been in gperation in 1950. d, Remaining Badrer Desi-n Houdry
pilants, 8o Barrels per calendar day. * Data either nil or not spplicable. .. Thousards o motric tons pes vears

Approved For Release 2002/0540?_662@-RDP79-01093A00020001 0015-0
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table 129. Sites and Oapacities of Catalytic Oraskine Units with Process Capacity Palanses Ly Cebined freas (Lontinved)¥®

Hegoived for Tndicatad 195% Cneration af

Minpe S9+oa

5 = &

ity Required {204 Mgserve) 3 # kS

55 a 12

3 ® i s 12

# = F E

i q 5 ¢

Charge C ¥ from 195G * #* 3 %
De ficier $a15h # o i
Therma Crackine Charpe Cspacity “wguired 3 51903 e # 3*
Charee Capnciily from 165¢ L7k 8,803 ®* # =
Bxcess 163 2,842 S = *
Defisiency b/ # W # # #
Houdry Catalytis Cracking Charge and Yield # * * * *
Charse ans Yield at Grozny # # & * #
Baku * * " * *

Krasnovodsk ¢/ * » it *

Gurev of . # * # w #

Qpsk 7/ * # % & #

Kuivysher df # # % #* ®

Ui'a - * * % % =

Upackang Charpe and Yield 330 b, 302 1,861 % *

ek ¥ i# * #* % *

Tuapw » * 2 #* #®

Odesen z * * * *

Tasnken? * = #* * *

Krasnovodsk * * * * #

Orsk # % s % %

Ula » “* #* * #*

Saratov * » > %* *

Moscow 3 # #* * &

Komsemol sk 330 6,302 1,891 * #

Gasoline from Catalytic Oracking 121 2,616 1,891 » *
Avns Base from Catalytas Sragking 8l 1891 3.891 * *
Motor Naphtha from “atalytie “racking a7 725 # ® *
Isopentene from Latelytis Crasking 19 275 # # #
AL te Froduciion 39 $hé @ # *
Aviation hlkylate Produciion 35" 353 2 #* *
Motor Alhyiate Producii ks 83 » % %
Strai cht Hun Aveas Base from Crude 33 7L 63 + »

Approved For Release 2002/0570%§]CTA-RDP79-01 093A000200010015-0
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Table 20, Hypothetical Operation with High Distillate Yield Soviet Refining Ejuipment in 1955 a/ s

{Oross or Total Product Yields Caleulated frow the Sovied RBefinare Unite and Systems)

Thousands
Low Grade Crude Distillation Volume § Weight ¥  1b/Gal b/  BbI/%r ¢/ Te/Ir 4/  Bbl/Te ef
@as Loss Q.8 h * 733 182 *
Reforming Haphtha 28.1 23,6 6,30 25,556 3,068 8,33
low Quality Long Residuum to Visbreaking 28.1 30.0 8,00 25,584 3,900 6.56
QOther Long Residuum to Visbroaking b3.0 45.0 7.88 30,122 5,850 6.69
Grude Charge 1590 106,09 7.50 5,000 3,500 7.00
Typical Good Quality Crude Distillation
Gas Loss 1.0 1.8 #* 2,848 702 *
Straight Run Gasoline 8.) 7.0 6,03 23,751 2,730 8.70
Reforming Naphtha 5.6 5,2 6,77 15,722 2,028 7.75
Kerosemes, Diesel 0ils, Specialty Naphthas, Etc, 27.1 26,0 7.00 76,050 10,140 7.50
Virgin Gas 0il to Houdry Catalysis 3.9 3,9 7.29 10,901 1,51k 7.20
Virgin Gas Ol to Thermal Cracking 28.2 29.1 7.51 79,10k 11,356 6.99
Lubes, Waxes, Road 0ils, Tars, Asphalts, Etc. 6.9 7.0 7.39 19,383 2,730 7.10
Short Residuum to Visbreaking 18.9 20,0 7.71 £3,118 7,800 6.81
Crude Charge 100.0 100.0 7.28 231,157 39,000 7.2
Qverall Crude Distillation
Gas lLoss 1.0 1.7 * 3,586 88L *
Straight Run Gasoline 6.4 5.2 6,03 23,751 2,730 8.70
Reforming Naphtha 1.1 9.8 6,48 41,278 5,096 8.10
Kerosenes, Diesel 0ils, Speclalty Naphthas, tte. 20.4 19.5 7.00 76,050 10,140 7.50
Virgin Gas Oil to Houdry Catalysis 2.9 2.9 7.29 10,901 1,51k 7.20
Virgin Gas 0il to Thermal Cracking 21.3 21.9 7.51 79,41k 11,356 6.99
lubes, Waxes, Road 0ils, Tars, Asphalts, utc. 5.2 5.2 7.39 19,383 2,730 7.10
Low Quality Long Residuum to Visbreuking 6.9 7.5 8.00 29,58) 3,900 6.56
Other Long Regiduum to Visbreaking 10.5 11.3 .85 ;9,125 5,350 2,23
Short Residuum to Visbreaking 1.3 15.0 7.71 3,11 7,800 o
Crude Charge 100, 100.0 7.3 37emT 52,000 7.26
- 162 -

2 Foogoas To %w°§n"fa’f igg}ica 1e.

b
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Table 20. Hypothetical Operations with High Distillate Yield Soviet Refining Equipment in 1955 a/ (Continued)

{Gross or Total Troduch Yields Oalenlsted fros the Soviet Refinery Unite and Systems)

- Thousands
Houdry Catalytic Cracking and Reforming Volume §  Weight £  Lb/Gal b/ Boi/Yr g] Te/ir d/  Bbl/Te ¢f
Coke and (Gas Loss 5.4 15.8 * 589 “3% #
Alkylation Charge Stock 17.3 11.8 b.95. 1,886 178 10,60
Isopentane 3.7 2,6 5.20 103 b0 10.09
Aviation Base Gasoline 29.3 24.9 6.18 3,190 376 3.L9
Motor Naphtha 3.2 3.1 7.10 349 47 7.39
Catalytic Gas 0il 39.h 39.9 7.40 4,295 606 7.09
Polymer Gas 0il (Fuel 0il) 1.7 1.9 7.95 185 28 6,60
Virgin Gas 0il Charge 100.0 1000 7.29 15,901 1,558 7.20
Thermal Beforming
Gas' 1088 17.0 17.0 * 7,017 866 #
Stable Reformed Gasoline 75,0 73.2 6,32 30,959 3,730 8.30
Reforming Residual Fuel 0il 8.0 9.8 7.9 3,302 500 6,61
Virgin Naphtha Charge 100,05 1005 6.8 278 .55 8.10
Thermal Visbreakin,
Coke and Gas Loas 0.5 5.0 * 589 878 #
Stable Visbreaker Gasoline 18.5 15,0 6.3 21,791 2,633 8,28
Heavy Visbreaker Naphtha Distillates 38.0 34.0 7.00 Ul 77k 5,966 7.50
Visbreaker Gas 01l 6,0 6.0 7.82 7,069 1,053 6.71
Visbreaker Residual Fuel 0il 37.0 40,0 8.h5 43,595 7,020 6,21
Virgin Reoidue Ghargo 1? lﬂhgoh 7.82 11783 17;550 671
Shor 3iduum Charge o1 N 7.71 53,118 7.800 6.81
Long Besiduum Charge % 5.8 7.91 ~Eh 705 5750 6.6k
Thermal Gracki? Charge Source
gin Oi
Catalytic Gas 0il BZ:‘? BZ:$ ;iclJ 72'?;); e ?ng
Visbraakar Gas 03l i 7.8 8.1 7.82 7,069 1,053 6.71
ermal Gracking Charg 1000 106.0 7.53 56778 35015 6.97

» Data either nil or not applicable. - 163 -
Approved For Release 2002/05/09 SGIARBIT¢01093A000200010015-0
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Table 20, Hypethetical Operation with High Distillate Yield Soviet Refining Equipment m 1955 a/‘ { Continued)

{Arasa or Tobal Predust Yields (alenlatesd frow the Sevied Refinery Units and Sys

Thonsands

Sulfric Acid Alkylation Volume §  Weight #  Lb/Gai b/ BoL/Yr of Te/Yr of Bbl/Te of
Process and Gas Loss i3 1.8 #* i2s g *
Gasoline Blend Stock {Unreacted Butanes) 31.0 2.2 4,90 921 86 18,71
Aviation Alkylate 50.0 60,7 5,90 1,485 168 8.90
Motor Alkylate L7 6.3 6,50 130 i .08
Alkylation Charge 106.0 700.0 14.88 "Z,910 T8 16,76
Houdry C(harge Stock to Alkylation *® #* b.95 1,886 _.178 10.60
Recovery Thermal Stock to Alkylation ® * .75 1,085 ) 11.06
Recovery to Isooctane {Polymerization-Hydregenation) #® #* 5.77 728 80 9.10
Total Recovery from Process Gas Lass %* * * 1,817 178 *
Process and Gas Loss Balance
Crude Distillation Gas Loss 16.1 19.h * 3,586 384 #
Houdry Ooke and Gas Loss 2.7 5.3 * 589 239 *
Thermal Reforming Gas Loss 31.6 19.0 * 7,007 . 866 »
Visbreaking Coke and Gas Loss 2,7 19.3 #® 589 878 %
Thermal Cracking Gas Loss 45.0 36.% = 9,986 1,679 *
Alkylation Process and (fas Loss 1.9 0.1 * 125 5 #*
Total Process ani Gas Loss 0.0 16070 * 22,192 L,551 *
Recovery from Process (as Loss 8.2 3.9 * 1 812 178 *
Net Process and Gas Loss 31,8 38, * 53‘}38'5 5,373 #®
Residual Fuel 0il Stocks
Aoudry Polymer Gas OLil 0.2 0.2 7.95 185 28 6.60
Thermal Reforming Residual 4.0 3.7 6,48 3,302 500 6.61
Thermal Visbresker Residual 52.3 52.3 8.h5 k3,595 7,020 6,21

. Thermal Cracked Residual b3.5 43.8 8.51 36,311 5,883 6,17
Total Residual Fuel 0il Stock 160, 100, 8.L5 83,393 13,131 6.21
¥ Data either nil or not appli - 16k -

ipplicable.

S-i&-C-R-E-T
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Table 20, Hypothetical Operation with High Distillate Yield Soviet Refining Equipment in 1955 a/ (Continued)
(Oross or Total Product Yields Galculated from the Soviet Refinery Units and Systems) :

o e —— ’ Thousands
Gasoline Base and Blend Stocks Volume 5  Weight % Lb/Gal b/ BoL/ix o/ Te/Trd/  Bbl/Te ef
Straight Run Aviation Base Gasoline 7.9 7.8  6.18 9,665 1,137 8,50
Otaer Straight Run Gasoline 1.6 11,0 S.94 1h,086 1,593 8.8L
Total Straight Run Gasoline 19,5 188 6,03 73,751 2,130 8,70
Stable Reformed Gasoline 25.h 25,7 6,32 30,559 3,730 8.30
Stable Visbreaker Gasoline 17.9 18.1 6.34 21,797 2,633 - 8.28
Stable Cracked (Gasoline 31,3 31.7 6.3h 38,127 L, 607 8.28
Houdry Motor Kaphtha 0.3 0.3 7.%0 39 7 7.39
Alkylation Gasoline Blend Stock 0.8 0.6 k.90 921 86 10,71
Motor Alkylate 0.1 0.1 6,50 139 17 8.08
Houdry Aviation Base Gasoline 2.6 2.6 6.18 3,194 376 8.L9
Houdry Isopentane 0.3 0.3 5.20 103 Lo 10.09
Aviation Alkylate 1.2 1.2 5.90 1,585 168 8.90
Tsooctane 0.6 0.6 5,77 728 80 9.10
Total Gasoline Base and Blend 3tocks 10070 106.0 ¥ 121,853 15, 5iE *
QOverall Produciion Balance
et Process and Gas Loss 5.5 8.4 #* 20,380 L,373 *
Total Gasoline Base anJj Blend Stocks 32.7 27.9 * 121,853 14,51h *
Kerosenes, Diesel Oils; Specialty Naphthas, ktc. 20.5 19.5 7.00 76,050 10,140 7.50
Heavy Visbreaker Distillates 12,0 11.5 7.00 b, 77h 5,966 7,50
Heavy Cracked Distillates 1.7 1.6 6.9% 6,35L 8L6 7.51
Lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 5.2 5.2 7,39 19,383 2,730 7.20
Total Residual Fuel 0il Stocks 22.0 25.9 8.5 83,393 13,431 6.21
Crude Charge to Distillation (Production) 106.0 100.0 7.33 372,187 W 7,16

a. This taole is developed upon a basis mnesponéing To that of Tables 15 and 1/, Appendix B, in accordance with the discussions in the
text and the annotations to Tables 15 and 17. Specifically in correspondence to the latter Tables, gross yields are shown for the poten=
tial base and blend stocks, but no accounting is made of finished engine fuel product blends such as gasolines, tractor fuels, Diesel fuels,
and jet fuels,

b, Pounds per gallon.

¢, Barrels per year. = 165 -
d. Metric tons per year.
2 BREECLRREF REFLE 8% appiicavie. $-E-C-R-B-T
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Table 21, Hypothetical 1955 Capacity Requirements by Areas, Results in Plausible Program for High Distillate Yields

Thousand Metric Tons per Yea:

Area W 3 1 F3 3 I 5 [3 1 [} 9 10 11
Eastern Central
and Soviet Second Western Central FEuropean
South- Central Baku North~ Siberia; Area, Russia Minor
Ukraine Western Central Eastern Asia Including Eastern Far Volga to and Crude
and Soviet Soviet Soviet In-luding Saratov  Furopean Eastern Ural Baltic Distillation Total
Crimea Caucasia Caucasia Caucasia Kazakhstan Gas Fields Russia USSR Rivers Area Sites USSh
Crude Production 0~ T3, R 15, 17,000 ~ 19, 600 1,0000 = * * $2,600
Prorated Process Capacities Required
Crude Distillation Gnarge (204 Reserve) )
From 19 610 6,000 6,400 15,840 3,860 6,420 250 1,280 1,700 2,095 Lés hh,9gG
Additional * * * 2,160 9,340 156,380 L70 * 6 # 700 * 5 ;:6‘):) 17,460 by
xcess from 1250 130 2,400 4,000 * * #* % 0 1,7 2,09 Lés .
Total for Proauctive Area L80 5 T6  IEOO0 13,200 22800 720 ;%06 & % * 62,550
Houdry Catalytic Cracking Charge )
From 1950 % W * * 380 = * # 7N x * 755
Additional E * #* * 380 380 3 * %* #* #* 760 b,
Total for Productive Area * * # = < TTTB0 T 380 3Th 1,504
Gatalytic Alkylate Production
With Houdry Units from 1550 i * * * bk * N #* #® Lé * * ZQ ‘
With Additional Houdry Units 5 #* * * W7 o] % % #* £ % 0o iy
Total for Productive Area % * % * 7Y I8 * # e = 5 iEs
Thewmal Asfomming Chargs )
¥From 1950 * 3 % % 218 771 * 3 3 * * 959
Additional 23 156 10l 780 35) 2,609 31 52 * 3 1 Iy, 107 b
Total for Productive Area I 156 0L T80 572 3, 360 e 7 s * 5,096
TC {Tumermal Cracking) Charge )
Appiied from 1950 681 1,026 2,133 1,679 2,151 2,185 * 32 1,570 ® 13,015
St iianal Raoiloen foos 1080 % » ; e viEe 208 » % *) s
i w3 APPLIEt Wil Ly pien i Loy 1335 : < i H L5 i e
Total for Productive Area 7 1% T®h 30 %6 3,55 205 VIR # 13760
= 166 -
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Hypothetical 1955 Capacity Requirements by Areas, Results in Plausible Program for High Distillate Yields { Continued)

Table 21,
Thousand Metric Tons per Year
sisa Humbers i J4 3 ;TR 6 T 3 A s
o Eastern Gentral
and Soviet Second e«Western Central Furopean
’ Southe Central Baku Forth-  Siberiaj Area; Russia Hinor
Ukraine Western Central Eastern Asia Inciuding EBastern Far Volga to and Crude
and Soviet Soviet Soviet Including Saratoy European Eastern Ural Baltic Distillation Total
Thermal Visbreaking Charge Crimea . Cancasia Caucasia Caucasia Xazakhstan Gas Fields Rugsia USSR Rivers Area Sites Uib*x*.
T Capasity Totai fron 1950 el “fog 2,557 hg? 5151 fl?-fgg % Wh LS00 L R *f“;’éiﬁ
TG Capacity Applied from 1950 681 1,026 2333 3,008 151 185 s : $3-015
i Cagacitg Aggilable from 5950 B0 4—53 'J%r‘%l% IL’?S ) "EST—% 5 : —%% ééj-g % : %W
Additional Visbreaking Capacity # 537 = 3,000 2,200 o152 120 8 = # %) 1253 of
Excess TC Capacity Available from 1950 #* #* 24 #* * 3 % #* * #* ) mies
Total for Productive Area B¢ 00 TLoo 3,000 2,200 16,950 120 200« * * 17,550

&, Data prorzted from Tables 1, 16 and 20 where appiicable, Data comsidered Lo De appiicable if program is adopted For hish distillate yields. Tab > d.
to Table 18, Appendix B. cf. alsc Table 3i. 0SSP P F ¢ * yenes: 1o corresponds
b. Indicated net new capacity as compared to 1950,

# Data either nil or not applicable,

~ 167 ~
S-E-G-R-E-T
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Table 22, Thermal Refining Process Capacity Balances by Combined Areas
Resolved for Indicated 1955 Operation a/
Data Considered to Be Plansible If Program Is Adopted for High Distillate Yields

Areas 172£3fLh Areas 549 Areas OZ1£10 “Area 8 T Winor oSites Total Jool

Capacity Capacity GCapacit - Capaci Capacit; Capacit;
Tt o/ BPCD &/ Tefix ¢/ Becp &/ %Te Yr?cf_ﬁLPCD—d/ :T:aZYrrj'c Uy T[T '7_5%3 T/ ‘F”,ig__“x’?n'g“ﬁgw
* ¥

W
) ! 800 o/ BreD
20,b00° 100,175 T1,0007 2I5,H7% 19,600 W82 1,000 ~ 19,608 53,000 T;020,05h

Crude Production Capacity .
Crede Distillation Charge Capacity Required

~{30% Reserve) 24,430 180,210 13,000 258,937 23,500 L1378 1,200 - 23, 530 % % 62,100 1,22L,064
"arge Capacity from 1950 237850 565,93h 5,560 109,067 8,765 17%,938 1,280 25,109 465 9,122 hh,920 881,170
Excess 4,370 85,72h =x * # * 80 1,570 L6s 9,122y 17,480 3h2,89L
Deficiency b, * * 7,640 149,870 1k,755 289,LL0 = ® # ® ) :
Thermal Reforming Charge Capacity Reguired 1,061 23,5L5 g2 12,69h 311 75,696 52 1,150 * * 5,096 113,089
Charge Capacity from 1350 ¥ * 218 14,838 771 17,110 = * * * 989 21,948
Deficiency b/ 1,061 23,545 351 7,856 2,640 58,586 52 1,154 * # 1,307 y1.lus
Thermal Cracking Charge Capacity Required 6,977 133,326 3,306 63,175 2,390 L5671 3k2 6,535 % # 13,015 2L8,707
_“Chiatge Capacity AppI%i Trom 1950 50519 105,46k 3,721 71,106 3,h33 65,602 3h2 6,535 # ® 13,015 248,707
Additional Required from 1950 b/ 1,88 27,861 «* * * # # s ® * ) 3 o
Excess Applied from 1950 = * # 115 7,930 1,043 19,931 = # # ®* ) .
Thermal Visbreaking Charge Capacity Required 4,080  75,0b5 2,200  LO,L66 11,070 203,615 200 3,679 * # 17,550 322,805
W;r—‘——-—‘—?s———T&‘T"W‘emal Cracking Capacity Total from 19 6,086 115,893 3,721 71,106 6,031 113,388 L7k 8,963 # # 16,312 309,350
Thermal Cracking Capacity Applied from 1950 5519 105,h6L 3,72 71,106 3,433 65,602 342 6,538 % * 13,015 248,707
Thermal Cracking Capacity Available from 1950 567 10,429 0 0 2,598 u7,786 132 2,428 * * 3,297 60,643
Additional Visbreaking Capacity Required b/ 3,513 64,616 2,200 Lo,u66 8,h72 155,829 68 1,251 # * 1,253 262,162

3. This Table corresponds to the thermal conversion capacity correlation in table 15, Appendix B. Here applied are vne quantity and density data of Tables
20 and 21, :

b. Additional installations in the areas when excess capacities are unavailable in other areas.

¢. Metric tons per year.

d, Barrels per calendar day.

% Data either nil or not applicable.
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Table 23

Postulated Operations in 1955 a/

Thopsend ¥ zie Tons
—DAberna%0 Opopets 5. ..
High High .
Octane Distillate Iv i rmediate
. Betdpg _Jield = . zerem
» Crpde Digtillation B/
Gas Loss . ' 884 884, .7
Streight Run Gagoline 2,730 2,730 2,730
Naphthe Cherge (Total Charge) to Thermel
R.foming : . \50096 5,'096 5,,0945
Intermedigte Distillimtes ¢to Products 10,140 10,140 %. 240
Virgin Gas 011 12,870 12,8%0 298"‘0
Iubes and Specielty Residual Products 2 730 2,730 2,730
Crude Residuum 12_1,545‘@, 17,550 Tad
Crude Charge 52,000 52,000 2,000
Virgg g 0il
Totel Charge) %o Cataiytic Cracki 12,870 1,514 654
LR g " ugﬁ” 11,336 g i
Total Production 12,870 1,870 2,870
13,650 ] 5,850
3,900 o 0
1750 3700
Total Preducticn 550 17,550 71,550
Crude Residusm 13,650 0 5,850
Catalytie Gas Of1 4,718 ) 1,080
Virgin Gss Ol 4] 11,3586 -3 7.3
Yisbreeker Gas 011 _% 2953 1_&49,
Total Charge 18, 13,015 3,295
Alkyistion Charge 2,254 2%6 £59
Pelwﬁu&impﬂadmgmtson Fredust 80 80 80
Polym Gesoiine Produst v bils] o 0
no Surmapy ¢f details shown in “Fables 1‘? 20, and 31, Appamm Bo v
- More explicit suzmeries of %he crude @isﬁ.l:mtim operations are pwe o ded ip

'.l'lblwl 25, 2%, and 27, Appendix B,

- 29 -
SE-C-E-5-1

Ty
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Pable 2h. Crude Distillation Yields in the USSR a/
Eatimated Operations in 1950

U g e e -
m LbfGal b/' "tﬁ?lrr o/ Te/ir &/ Bbi/Te of
Gas Loss - 1.0 1.7 * 2,737 669 #
Siraight Bun Gascoline . 11.9 10,0 &,03 ‘ 32,525 3,739 8.7¢
Reforming Naphtha ’ 2.9 2.6 6,18 8,003 989 8.i0
Kerosenes, Diesel 0ils, Specialty Naphthas, Etc, 23.6 23.0 7.00 6L, 602 B 61y 7.50
Virgin Gas 0il for Houdry Catalysis . 2.¢ 2,0 7.29 5,b07 761 7.20
Lubes, Waxes, Hoad Oils, Tars, Asphalts, Bic, 7.2 7.l 7,39 19,720 2,778 7,30
Crude Resioue to Fuel Oil and Thermal Cracking Si.b £3.2 7.45 140, 7hé 19,060 .05
atal Grude Charge {Production) 300.0 100,0 273,750 17,500 T30
Crude Resicue to Fuel 0Ll and Thermal Cracking Sisk 33.3 1h0, 746 19,960 7,05
Crude Residue to Thermal Cracking 40.9 42.8 7.50 112,014 16,052 7.00
Crude Residue ho Fuel (il 10.% 7.21 28,732 3,948 7.8
Lubes, Waxes, Road Oils, Twrs, Asphalts, Eic. - 2.2 7.39 19,720 2,1 7.0
Total Virgin Residual Producte 3T i7.9 7.29 L3, L52 5,706 1.20

4. Summary of details in taoie .5, Appendix B.
b. Pounds per gallon.

c. Barrels per year.

4, Metric tons per year.

e. Barrels per metric ton.

% Jata not applicable.

- 170 -
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fable 25. Crude Distillation Yields in the USSR a/
Hypothetical Operations for High Octane Ratings in 1955

Gas Loss ; *
Reforming Naphtha 23.6 6.30 25,556 3,068 8.23
fow Juality Long Residuum to Fuel 011 30,0 §.00 25,58 3,900 6,56
Long Residuum to Thermal Cracking . h5,0 7.85 39,122 5 850 6,89
Low Grade Crude Charge ) | 100.0 7,50 91,000 13,000  7.00
Gas L.oss Y .8 ® 2,848 02 ®
Straight Fun Gasoline 8.4 7.0 6.03 23,751 2,730 8.70
Reforaing Haphtha 5.6 5.2 6.77 15,722 2,028 T.75
Kerosene, Diesel 0ils, Specialty Naphthas, Eic. 27.1 25,0 7.00 76,050 10,10  7.50
Virgin Gas Oil for Houdry Catalysis 6.8 6.8 7.29 19,109 2,65 7.20
virgin Gas 0il for Fluid Catalysis 25,3 26,2 Te53 71,206 10,216 6.97
Iubes, Waxes, Road 0ils, Tars, Asphalts, Eic, 6.9 7.0 7.39 19,383 2,730 7.10
Short Residuum to Thermal Cracking 18.9 20,0 7.71 53,118 7,800 6.81
Typical Good Quality Crude Charge 100.0 100, 7.28 281,157 39,0 7.2
fag Loss 1.0 1.7 * 3,856 gol  *
Straight fun Gasoline 6,4 5.2 6,03 23,751 2,730 8.70
Reforming Naphtha 1.1 9.8 6.8 41,278 5,096 8,10
Kerosenes, Diesel 0ils, Specialty Naphthas, Etc. 20.h 19.5 7.00 76,050 10,140 7.50
Virgin Gas 0il for Houdry Catalysis 5.1 5.1 7.29 19,109 2,654 7.20
Yirgin Gas 0il for Fluid Catalysis 19.1 19.7 7.53 71,206 10,216  6.97
Iubes, Waxes, Road 0ils, Tars, Asphalts, Etc. 5.2 5.2 7.39 19,383 2,736 7.10
18ng Residuum to Fuel Oil and Thermal Cracking 17.h 8.8 7.91 6l,706 9,750 6.64
Short Residuum to Thermal Cracking 1h.3 15.0 7.701 53,118 7,800 6.81
Total Crude Charge {Production) 1505 100,0 7.33 37‘2’%8‘(, 2,000  7.16
Total Residumme 317 33.8 7.82 117,825 17,550 G.11
Short Residuum to Thermal Cracking 1h.2 15.0 7.71 53,118 7,800 6.81
Total Long Residuum 7.5 . 7,91 s 9,?30 6.6l
Long Residuum to Thermal Cracking 10,5 11.3 7.85 39,122 5,850  6.69
Low Quality Long Residuum to Fuel 0il . o5 8.00 25,580L 3,900 6.56
lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 5.2 5.2 7.39 19,383 2,730 7.10
Total Virgin Residual Products =z 2.7 7.7k 5,650 6.78
Total Virgin Oas 0il for Catalysis (Catalytic Cracking) 2.2 20,8 748 90,315 12,870  1.02
E. Summary of details in Table 17, Appendix B. CIf. also Table 23, Appendix B.
o T o° -171 -
. S-E=C-R~E~T
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Table 26. Crude Distillation Yields in the USSR a/
Aypothetical Operations for High Distillate Yields im 1956

Thousanis

Tolume 7 Welght & Lb/Gal b/ Bbij¥r of Te/ir &/ Bbl/Te ¢/
Gas Loss 0.8 1k ® 739 W2 x
Reforming Naphtha 28,1 23,6 5,30 25,556 3,066 8,33
Low Quality Lorng Residuum to Visbreaking 28.1 30.0 8,00 25,58l 3,900 6.56
Other Iong Residuum to Visbreaking >.0 45.0 7.8% 39,122 3850 6.8
Low Grade Crude Charge 100,0 10070 7.50 51,000 iﬁmﬁ 7,00
Gas Loss 1.0 1.8 * 2,548 702 %
Straight Run Gasoline B.L 7.0 4.03 23,751 2,730 8,70
Reforming Haphtha 8.6 5.2 6,77 15,722 2,028 7.75
Kerosenes, Diesel Oils, Specialty Naphthas, te. 27.1 26,0 7.00 76,050 10,140 7.50
Virgin Gas 0il for Houdry Catalysis 3.9 3.9 7.29 10,901 1,51 7.20
Virgin Gas Oil for Thermal Cracking 28.2 29,1 7.51 79,41k 11,356  6.99
Lubes, Waxes, Road 0ils, Tars, Asphalts, Etc. 6.9 7.0 7.39 19,383 2,730 7,10
Short Residuum to Visbreaking 18.9 20.0 7.71 53,118 7,800 &.81
Typical Good Quality Crude Charge 100.0 106.0 7.28 28T, 1 39,000 7.21
Gas Loss 1.0 1.7 » 3,856 88L "=
Straight Run Gasoline 6.k 5.2 6,03 23,751 2,736 8.70
Reforming Naphtha 11.1 7.8 6.8 41,278 5,096 8,10
Kerosenes, Diesel 0ils, Specialty Haphthas, Etc. 20.4 19.5 7.00 76,050 10,140  7.50
Virgin Gas 0il for Houdry Catalysis 2.9 2.9 7.29 10,901 1,51 7.20
Virgin Gas 0il for Thermal Cracking 21.3 21.9 7.51 79,1k 11,356 6.99
lubes, Waxes, Road 0ils, Tars, Asphalts, Etc. 5.2 5.2 7.39 19,383 2,730 7,10
Long Residuum to Visbreaking 7.4 18,4 7.91 64,706 9,750  6.6L
Short Residuum to Visbreaking 1h.3 15.0 7.7 53,118 7,800 6,81
Tobal Crude Charge (Production) 106.0 100.0 7.33 372,187 32000 7.16
Total Residuum to Visbreaking 31,7 33.8 7.82 117,82L 17,550 6.71
Short Residuum to"Visbreakine .3 15.0 7.7 53,118 7,800 6.81
Total Long Residuum to Visbreaking " 3 7,91 B0r 9T 6.6k
Virgin Besidual Products (Lubes and Special ties) 5.2 5.2 7.39 19,383 2,730 7.10
Total Virgin Gas 0il to Cracking {Thermal and Catalytic) 2}y,2 218 7.48 90,315 12,870 7,02

a, Summary of details in Tablé 20, Appendix B, Gf,also Table 23, Appendix B.
b. Pounds per gallon.-

¢. Barrels per year, - 172 -

_d, Metric tons per year. S-BC-RoE-T
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Table 27. Crude Uistillation Yields in the USSR a/
Hypothetical Intermediate Operatioms in 1955

T Gousanda
Volume %" Weight % Lb/Gal b/ Ebi????:/"i*e?x;'? Bbl/Te of
Gas Loss R S T 1 # 738 182 =
Reforming Naphtha 28.1 23.6 6.30 25,556 3,060 8,33
Low Qualiity Long Residuum to Visbreaking 28.1 30.0 8.00 25,584 3,900 6.56
Long Aesiduum to Thermal Cracking 43.0 b5.0 7.85 39.122 5.850 8,49
Low Grade Crude Charge 100.0 130, 7.50 5,000 13,580 7.00
Gas Loss 1.0 1.8 * 2,0L8 702 %
Straight Run Gasoline 8.4 7.0 6,03 23,751 2,730 8.70
Reforming Naphiha £.6 5.2 &,77 15,722 2,028  7.7%
Kerosenes, Diesel 0ils, Specialty Naphthas, Ete, 27.1 26.0 7.00 76,050 10,140  7.50
Virgin Gas 0il for Houdry Catalysis 6,8 6.8 7.29 19,109 2,65L  7.20
Virgin Gas 0il for Thermal Cracking 25.3 26.2 7.53 1,206 10,216 6.97
Lubes, Waxes, Road Oils, Tars, Asphalts; Btc. 6.9 7.0 7.39 19,383 2,730 1.10
Short Residuum %o ¥isbreaking 18.9 20.0 7.7% 53,118 7,800 6,81
Typical Good Quality Crude Chargs 100.0 1500 7.8 3BTA87 9000 7.21
Bas Loss 1.0 1.1 3 3,568 a8L »
Straight fun Gasoline 6.4 5.2 6.03 23,751 2,730 8.70
Reforming Waphtha 11,1 9.8 6.48 141,278 5,096  8.10
Kerosenes, Diesel 0ils, Specialty Naphthds, fic. 20.4 19.5 7.00 76,050 10,10 7,50
Virgin Gas 0il for Houdry Catalysis 5.1 5.1 7.29 19,109 2,654 7.20
Virgin Gas 0il for Thermal Cracking i9.1 19.7 7.53 71,206 10,236 6.97
Lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 5.2 5.2 7.39 19,383 2,730 7.10
Low Quality Long Residuum to Visbreaking 6.9 7.5 8.00 25,584 3,900 6.96
Long Residuum to Thermal Cracking 10.5 11.3 7.85 39,122 5,850  6.69
Short Residwim to Visbreaking L3 15.0 7.71 £3,118 7,800 6.81
Total Crude Chacge (Production) 100.0 1000 7.33 372,187 52,000 7.16
Total Residuum 31,7 33.8 7.82 117,82L 17,550 6.14
Long Residuum to Thermal Cracking 10.5 11.3 7.85 39,122 5,850 6,69
Total Residuum to Visbreaking 210 22,5 7.80 78,702 11,700 6.73
Lubes, Waxes, Road Oils, Tars, Asphalts, Etc. 5,2 5,2 7,39 19,383 2,730 7.10
Total Residual Stocks Not to Thermal Cracking 265 : 7.%2 55085 0,130 6.80
Total Long Residuum .5 18,8 Te91 6ls, 706 9,150 6,64
Total Virgin Gas Qil to Cracking (Thermal and Catalytic) 2h.2 248 7,48 90,315 12,87C  7.C2

a, Summary of details in Table 31, Appendix B. Cf. also Table 23, Appendix B.
b, Pounds per galion.

il Tl f SEbRET
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Table 28, Estimated Maximmm Catalytic Cracking Charge Stocks in the USSR a/

Basiz of 1 000 RBarpels of gotin L Troizal Oood Muality Orudes
Stock Estimated Typical Crude of 1950 kstimated Typical Cood dualily Crude of 1955
— Metrie Percent o DEREATY Meiric Percent Densi by
Maximum Charge for Houdry Barrels Tons Volume Weight Lb/Gal b/ Bbl/Te ¢/ Barrels Tons Volume Weight Lb/Gal b/ Bol/Te of
Gas and Light Uistillates 250 30.822 "25.0 22,5 ® * 250 3T08T TR0 23,1 * #*
650°F 1P Haphtha {Light Gas 0il) 150}  6g.hse 585G, 6.7 7,29 7.20 150)  69.hik  50.0  56.1  7.29 7.20
Gas 031 350) e}
Residue Stock 250. 36.712 25.0 26.8 7.71 6,81 250 37.171 _25.C 26.8 7.80 ¢/ 6.73 £/
Crude Charge 1,000  136.986 100.0 100.0 7.19 7.30 1,000 138.696 100.0 100.¢ 7.28 7.21
Maximun Charge for Fluid
Gas and Light Distillates 250 32,081 25.0 23.1 *® #
650°F &P Naphtha (Light Gas 0il) 150) 78.876 56.1 861  7.38 g/ 7r.an/
Gas 0i1 in1)
Residue Stock 189  27.739 18.9 18,9 7.7i 6.81
Crude Charge 1,000 128,696 100.0 100.0 7.28 7.21

a. This Table is developed from Table 1, Appendix B,

b. Pounds per gallon. ’

¢, Barrels per metric ton,

d. Data not applied to the 1950 crude.

€. Differunce between this value and 7.71 neglected in correlating the potentials.
£, Difference vetween this value and 6,81 neglected in correlating the potentials.
g, Difference betwezn this value and 7.53 neglected in correlating the potentials.
h. Difference between this value and 6.97 neglected in correlating the potentials.
# Data not applicable,

- 1Th -
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Table 29. Data for Charge Stocks in Soviet Thermal Cracking a/

Basis Oriunal Grude 011

Boiilng .:zchw or atherwiscx ;

Quantity Basis Total Charge Charge Stock Not in Charge Stock
{Thousands) Weight Volume Weight Volume Weight Volume
Lb/Gal b/ Bbl/Te ¢/ Boi/Yr g Te/Ir of Percent Percent Percent Percent Percent Percent
Estimated 1950 Operation - -
Crude Hesidue 7.50 7.00 112,01k 16,012 98,1 98.1 k2.7 i10.9 17.9 17,7
Catalytic Gas Oil 7.40 7.09 2,130 300 1.9 1.9 # * # *
Total Charge 7.50 7.00 L 16,312 6.6 10.0 # * * *
Hypothetical 1955 Operation for High Octane Ratings
‘Yong Crude Residuun " 6,69 39,122 s, 85 31.8 31.L 75.0 71.1 0.0 0.0
Short Crude Residuum 7.71 6,81 53 118 7,800 h2.5 h2.7 20.0 18.9 6.9 7.0
Catalytic Gas 0il 7.69 6,83 32,237 ) 718 25.7 25.9 oo * * *
Tetal Charge 7.7h 6,78 i ivid 18,358 360.0 166.0
_Hypothetical 1955 Operation for High Distillate Yields ’
Virgin Cas 011 T.51 6.99 79,11k 11,356 87.2 37.5 29.1 26,2 27.0 25,8
Catalytic Gas 0il 7.40 7.09 14,295 606 b7 7.7 » #* *® *
Visbreeker Gas 0il 7.82 6.71 7,069 1,053 8.1 7.3 *® #* * *
Total Charge 7.53 6,97 §H, 778 13,015 166.5 100.0 % * # *
Hypothetical 1955 Operation in Intermediate Program
Long Crude Residuua 7.85 6.69- 33,122 5,850 32,0 31,1 75.0 7Ll 0.0 0.0
Virgin QGas 0il 7.53 6,97 71,206 10,216 55.8 56.6 26.2 25.3 27,0 25.8
Catalytic Gas 0il 7.0 7.09 7,529 1,060 5.8 6.0 * 3 * *
Visbreaker (Gas 0il 7.80 6,73 7 870 1,170 6.4 6,3 * * * *
Total Charge 7.6h 6,87 153,’75? 18,298 06,0 1000 * * * *

a, Gf, these Appendix B Tables; 15,17, 20, 31; 2L; 25, 26, 27; 23.

b, Pounds per gallon,

¢. Barrels per metric ton,

d, Barrels per year,

e, Metric tons per year. - 175 -
# Data not applicable,

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0



i

Approved For Release 2002/05/09 :éCIA-RDP79-01093A000200010015-0

$-E-C-R-E-T

Table 30
Thormal Cracking Yields g/

_Applied i Amalyzes of

Height Volume
a,

Gas Loss 2.9 ’.1130
Stable Crecked Gasolinm 3.4 42 .0
Heavy Cracked Diztiliates 6.5 7.0
Ruidusi Fuel Oil A2ed  40:0
Totel Cherge 100,0  100,0

Gae Loss 12.9

Stable Cracked Gasoline 334
Beavy Cracked Distillates 6,45
Reaidwel Fusl Oil £5.2
Tml cba!'ei v 00,0
8 B etioel 1955 Hizh Octape Rating Opevetiecs ,
Ges Loss 12.5
Stable Cracied Gesoline 26.6
Heavy Cracked Distillatss 6.3
Reogiduel Fusl 041 )
Total Charge 100.0

) ' 2.9
Steble Crechied Caselins 384
Stable Cracked Distillates 6.9
Residuel Fus) Oil —h3a2

"'rm Chexge 100,0

1.0
7.0
m 750
100.0

11.0
32,8
7,0

£2.3
100.0

i@
£2.8

_48:0

4996

crhet, Ragial
ol B
# ' "
5032 8,35
T P8
3. 47 692 1
7 ’50 7':0 ¥
* #
.34 8.2
'ih% ? )§U
.51 6k
E #
'53J32 803(
l'}’ um ?65{5
.55 6.1
774 6.7
% 44
by 8,10
209D T
1.63 6.0:
fhd 6.8

8o lppliod in Tables 15, 17, 20, 31 Appcmﬂél:ﬂ B
. htnnﬁappm«hleoa P

~ 176 -
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Table 31, Hypothetical Operation in an Intermediate or Plausible Optimm Soviet Refining Program in 1955 5/ (T
{Gross or Total Product Yields Calculated from the Soviet Refiming Units and Systems)

Thsmands

) Tozwse § weight & ub/Usl v/ Ein iv & 16/IT & Bul/Te of
Low (rade Crude Distillation

Gas Tqss . 0.8 1. * 728 182 *

* Reforming Naphtha ) 28.1 23.6 6,30 25,556 3,068 6.3
10w Quality Long Residuum to Visbreaking 28.1 30.0 8.00 25,581 3,900 6.56
Long Residuum to Thermal Cracking 43.0 5.0 7.85 39,122 _5.850 6.69

Crude Charge 10600 3606 750 51,000 73,000 7.00
Typical Cood Qualiby Crude Distillation

“Gas Toss 1.0 1.8 o 2,8L8 702 ®
Straight Run Gasoline 8.k 7.0 6,03 23,751 2,730 8.70
geforming Naphtha . 5.6 5.2 6.77 15,722 2,028 7.75
Kerosenes, Diesel 0Qils, Specialty Naphthas, Eic. 27.1 26,0 7.00 76,050 10,140 7.50
Virgin Gas Oil to Houdry Catalysis ¢ 6.8 6.8 7.29 19,109 2,65 7.20
Virgin Gas 0il to Thermal Cracking 25,3 26,2 7.93 71,206 10,2316 T 6.97
Lubes, Waxes, Road 0ils, Tars, Asphalts, Etf, 6.9 7.0 7.39 19,383 2,730 7.10
Short Residuum to Visbreaking 18.9 20.0 7.7 53,218 7,800 6,81

Crude Charge 10655 1000 7.8  FBLAGF 76,000 7.21
Over-all Crude Distillation
Qas Loss 1.0 1.7 5 3,586 881 #*

Straight Hup Gasoline 6.4 5.2 6,03 23,751 2,730 8.70
Reforming Naphtha 1.1 9.8 6.48" 141,278 5,096 8.10
Kerosenes, Diesel 0Oils, Specialty Naphthas, Etc, 20k 19.5 7.00 76,050 10,140 7.50
Virgin Gas 0il to Houdry Catalysis ' . 5.1 5.1 7.29 19,109 2, 654 7.20
Virgin Oas 0il to Thermal Cracking 19.1 19.7 7.53 71,206 10,216 6,97
Lubes, Waxes, Road 0ils, Tars, Asphalts; Etc, 5.2 5.2 7.39 19,383 2,730 7.10
Low Quality Long Residuum to Visbreaking 6.9 7.5 8,00 25,584 3,900 6,56
Long Residuum to Thermal Cracking 10.5 11.3 7.85 39,122 5,850 6,69
Short Residwum to Visbreaking : 1.3 15.0 7.7 53,118 7,800 6,81

Grude Charge 0.6  106.0 7.33 oG8 B2,600 7.16
¥ Data either nil or not applicaole,
#% Footnotes follow on p. 181. - 177 -
$~E~C-R-E-T
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Table 31. Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 1955 {Contimmed) af
(Gross or Total Product Yields Calculated from the Soviet Refining Units and Systems)

Ty 10 b
Houdry Cataiytic Cracking and Reforming . = -
Coke and Gas Loss S.h 15.8 #
Alkylation Charge Stocic 17.3 11.8 h.95
Iscpentane 3.7 2.6 5,20
Aviation Base Basoline 29.3 24,5 6.38
Hotor Waphtha 3.e 3.1 7.0
Catalytic Gas 0il 39,k 39.9 7.40
Polymer Gas 0il {Fuel 0il) 1.7 1.9 7.9%
Virgin Gas Cil Charge 0076 06 7.49
Thermal Reforming
T@as Loss 17.0 17.0 # 7,017 866 *
Stable Reformed Gasoline 75.0 73.2 6.32 30,959 3,730 8.30
Heforming Residual Fuel 0il 8.0 9.8 7.94 3,302 500 6.61
Virgin Naphtha Charge . 05T 10050 6,48 1,278 5,098 8,10
Thermal Visbreaking
Goke and Cas Loss 3,5 6.0 B 2,754 702 *
Stable Visbreaker Gasoline 16.5 13.5 6.39 12,986 1,580 8,22
Heavy Visbreaker Naphtha Distillates 25.0 22,5 7.02 19,676 2,632 7.48
Visbreaker Gas Cil 10,0 10.0 7.80 7,870 1,170 6.73
Visoreaker Residual Fuel 0il 45.0 13,0 8,32 35,416 5,616 6,31
;‘::rg:énReﬁesidue Charge 7060.0 00,0 7.80 VT Joz 11,700 6,73
or siduum Charge 67.5 66,7 7.71 53,118 7,800 6,81
Long Residwum Charge 32, 333 8,00 25,58L 3,900 6.56

Thermal Cracking Charge Source

irgin Gas 0il 56,6 55.8 7.53 71,206 10,216 6.97
Catalytic Gas 011 6.0 5.8 7,40 7,529 1,060 7.09
Visbrgal;;;‘u(}as 0il 6.3 6.4 7.80 7,870 1,170 6,73
Long Re; um 21.1 32,0 7.85 35,322 5,850 &6.69

Thermal Cracking Charge 196,06 106.0 7.6k 125,727 18,256 6,87

# Data either nil or not applicable, - 178 -
S=Bw-C=R-E-T
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Table 31, Hypothetical Operation in an Intermediate or Plansible Optimum Soviet Refining Program in 1955 {Continued) a/
{Gross or Total Product Yields Calculated from the Soviet Refining Units and Systems)

ands
s

Thiarmal Cracking
TTGas Loss 1%.0 12,9 # 13,830 2
Stable Cracked Gasoline 4z.0 35.4 6.4k 52,808 &
Heavy Cracked Distillates 7.0 6.5 7.9 8,801 1
Oracked Residual Fuel 0il ho.o LE.2 8,63 50,291 8,27
Thermal Cracking Charge 300.0 700,00 7.6} 125,727 8,558
Sulfuric Acid Alkylation
Frocess and Gas Loso i3 .8 » 753 9 #*
(asoline Blend Stock {Unreacted Butanes) 31,0 3.2 k.90 1,631 152 10,71
Aviation Alkylate 50.0 60,7 5.90 2,63 297 8.90
Motor Alkylate h.7 6.3 6,50 247 31 8,08
Alkylation Charge 106.0 100.0 k.88 ENC L85 10.76
Houdry Charge Stock to Alkylation * #* .95 3,306 313 10,60
Recovery Thermal Stock to Alkylation . ® % k4,72 1,956 176 1121
Recovery to Iscoctane {Polymerization-Hydrogenation *® * 5.77 728 80 9,10
Total Recovery from Process Gas Loss * #* #* N 756 *
Process and Gas Loss Balance
Crude Dietillation Oas LosS 2.4 16.9 * 3,586 88L *
Houdry Coke and Gas Loss 3,6 8,0 * 1,032 n19 *
Thermal Reforming Gas Loss 2h,2 16.5 * 7,017 866 #*
Yisbreaking Coke and (Gas Loss g.5 13.k * 2,754 702 *
Thermal Crackihg Gas Loss b7 45.0 * 13,830 2,360 *
Alkylation Process and Gas Loss 2.6 0.2 * 753 #*
Total Processand Gas Loss 1060, 10600 * 28,972 5,2h0 #*
Recovery from Process Gas Loss 9.3 4.9 * 2,684 256 *
Net Process and Gas Loss 0.7 95,1 * 28,288 L,59% #*
¥ Data either nil or not applicable.
- 179 =
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Table 31. Hypothetical Operation in an Intermediate or Plausible Optimum Soviet Refining Program in 1955 (Continued) 2/
{Gross or Total Product Yields Calculated from the Joviet Refining Units and Systems)

Taousands

Volume # Heignt § 1b/Gal b/ BS5I/¥F ¢/ Le/ir &/ Bui/Te e

(tasoline Base and Blend Stocks

Straight Run Aviation Base Gasoline 7.3 7.2 6,18 9,665 1,137 8.50
Other Straight Run Gasoline 10.6 10.0 5.9k 14,086 1,593 8.8L
Total Straight Bun Gasoline e 7.2 6,03 23,751 2,730 8,70
table Reformed Gagoline 28,3 23.5 6,32 30,955 3,730 5,36
Stable Visbreaker Gascline 9.8 9.9 6,39 12,986 1,580 8,22
Stable Cracked Gasoline 39.8 40.7 &.hl 52,805 6,477 3.1
Houdry Motor Nephtha 0,5 0.5 7.10 611 g2 7.39
Alkylation Casoline Blend Stodk 1.2 1.0. 4.90 1,631 152 10,71
Motor Alkylate 0.2 c.2 6,50 247 31 8.08
Houdry Aviation Base Gasoline L2 h.2 6,18 599 663 8.L9
Houdry Isopentane 0.5 oL 5.20 707 &9 10.09
Aviation Alkylate 2.0 1.9 5.90 2,631 297 8.50
Iseoctane 0.6 0.5 5.77 728 20 9.10
Total (asoline Base and Blend Stocks 100.0 I06.0 3 13% ,.333 15,885 *
Residual Fuel 01l Stocks
Houdry Polymer Gas Oii 0.4 0.3 7.95 325 50 6,60
Thermal Reforming Residual 3.7 3.5 7.94 3,302 500 6,61
Thermal Visbreaker Residual 29.6 38.9 8.32 35,16 5,616 6,31
Thermal Cracked Residual 56.3 57.3 8.63 50,291 8,270 6,08
Total Residual Fuel 0il Stock 100, 100.0 8.48 99,335 m 6.18
Over-all Production Balance
Net Process and Gas Loss 7.0 9.6 * 26,288 L,984 *
Total Gasoline Base and Blend Stocks 35.6 30,6 * 132,655 15,889 *
Kerosenes, Diesel 0ils, Specialty Naphthas, Etc. 20.5 19.5 7.00 76,050 10,140 7.50
Heavy Visbreuker vistillates 5.3 5.1 7.02 19,676 2,632 7.48
Heavy Cracked Distillates 2.4 2.3 7.09 8,801 1,189 7,10
Lubes, Waxes, Road Oils, Tars, Asphalts, Etc, 5.2 5.2 7.39 19,383 2,730 7.10
Total Residual Fuel Oil Stocks 2L.0 27.7 8.18 89,33k 1h,L36 6.19
Crude Charge to Uistillation (Productiom) 1606  100.0 7.33 2,087 55 000 7.16
% Data either nil or not applicable, - 180 -

S~i3-C~R-E-T

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0



&,

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0
S-E-C-R-E~

@, ThLS TabD.e 13 GoveLOped UPOn 2 DASLS COrresponding o Liay of labies 19, Lf, and 20, Appendix B, in acoordance wilhi the dis-
cussions, in the text and the annotations to the three preceding %ables as noted, Specifically in co:respondence to these preces=
ing Tables, gross yields are shown for the potential base amd blend stocks, but no accounting is made of finished engine fuel pro-
duct blends such as gasolines; tractor fuels, biesel fuels, and jet fuels,

b, Pounds per gallon,

¢, Barrels per year.

d, Metric tons per year.

e, Barrels per metric tomn.

- 182 -
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Table 32. Hypothetical 1955 Process Capacity Requirements by Areas a/
Results in Plausible Intermediate Program
Thousand Metric Tons per Yea:

Area Numbers — 1 7] 3 L 5 [} 7 g 9 . 0
Daster SRRLCEL
and Soviet Second wWestern Central European Minor
South- Gentral Baku North- Siberia; Area, Russia Crude
Ukraine Western (entral TEBastera Asia Including Eastern Far Volga and Distil-
and Soviet Soviet Soviet Including Saratov European FEastern  te Ural Baltic lation Total
Crude Preduction Crimea  Caucasia Capcasia (Caucasia Kagzakhstan Gas Fields Russia USSR Rivers Area  Sites USSR
Crude Production Loo 3,000 2,600 TI5,000 11,008 5,000 800 1,000 Tw B # 52,500
Prorated Process Capacities Required
Crude Distillation (harge {207 heaerve) »
From 1950 610 6,000 6,100 1k,8lk0 3,860 6,120 250 1,280 1,700 2,095 HEH b4k, 920
Additional * * #* 2,160 9,340 16,380 h70 * * #* ® ) 17,480 vy
Excess from 1950 3% 2,400 4,000 #* # * 80 1,700 2,095  hé5) -
Total for Productive Area 180 ‘3’:350 T‘Lm 15,800 13,200 22,800 720 ;800 % B w 82,500
Houdry Catalytic Cracking Charge .
From 1950 #* 3#* #* * 380 * * # 37k * * S
Additional * #* 380 380 380 760 * * 3* 3 * 1 900-.2”
Tetal for Productive Area * #* 350 760 760 * # kxin * * 2,,33]2
Catalytic Aikylate Production
With Houdry Units from 1950 * * * * hly * % * L6 % * 90
With Additional Houdry Units % # L8 L8 L7 95 * * * #* * 238 b/
Total for Productive Area *® * L3 L8 91 95 x % Y P * 328
Thermal Reforming Charge
Aiﬁdf;iggbl % * 5 * * 218 771 # * * % * 981
dditiona 21 1 10k 780 35k 2,609 3 52 = #* *® 4,307
Total for Productive Area 1 158 ~—ioL 7 —5T2 —5),_3'83 It 52 o« * * 5,096 J(
Thermal Cracking Charge
rom 3 761 1,089 2,557 1,679 2,151 4,783 #* L7k 1,570 1,28 * 16,312
Additional #* * * 3,343 1,242 2,876 210 # # * * ) 1,984 b/
Excess from 1950 621 39 2,085 & ® * # 12k 1,570 1,28 = )
Total for Productive Area o 9% ThTT 50% 0 IS Ty pau) o & e W, 7

Thermal Visbrazk: Charge
Aad tIonal ”5%! Tor Productive Area 80 600 Loo 3,000 2,200 5,100 12¢ 200 x * * 11,700 bf

a. Data prorated from Tables 1, 16, and 31 where applicable. Data considered to be applicable if intermediate program is adopted, Table corresponds to Tables

18 and 21, Appemdix B, Cf. also Table 3L, - 182 -
b. Indicated pet new capacity as compared to 1950. - B
# Jata either nil or not applieable, SeE~C-R-E-T
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Table 33. Thermal Refining Process Capacity Balances by Combined Arens
i

Resolved for Tndirnted 1908 Onepatics »

D - S R ST A B & (ORI
Areas lf?}%&@ Areas S4Q Aress GI7.010 Area % Minor Sites Iotal USSR
Capacily . Capacity ) Capadity “ape Gapacity Capaci ty
Te/Yr of BEQ ¢/ Teltr of BPGR & Teltr o BPD & Tef¥r o/ BPQW &/ Te/Ir o/ BCD o/ Teffr v/ WPCD o/
de Produetion Capani sy 2C,.00 TEOLLOD S 8L 1%,e0n RLalr . 000 % " Se, 006 1,020,085k
stiiiation Charge Capacity Reguired
24,480 480,210 13,000 258 e 23,500 W8 oo " . 6L LG i, 208,060
23,850 56593 5,560 109,067 8.6 171,978 1,280 46s 9,122 Ly 90 881,170
) 4,370 85,72k = * x ® 80 Lé5 9,322) 317 480 32,894
Deficiency bf . ® * 7,660 189,870 14,75¢  S89 LLeC = * = 5
Miarmal Heforming Charge Capacity Required 306 23,548 e 12,694 3, b3 75 096 52 = & 8,080
“Tharge (apacity ¥rom 1950 - * w 218 4,838 77y ’;Ti_:’g(} * @ % "eds
vafiriency by L6 3,545 34 7856 2640 56586 o2 x e 4,307
Thermal Cracking Charge Ca?citz fequired 6.68L 25,871 3,303 63,880 7,869 18,168 350 " * 18,296
(harge Capacity Trom 395 6,086 115,893 3,7z; Y1106 6,031 113,388 n7L « - 16,312
Excess . % ® 228 TR« * ik * * ) 1,98%
Beficiency b/ 598 $28 & * 1,838 34,780 = » - 3y
Thermal _Visbreaking harge Capacity fleguired L, 080 191 2,000 0,354 5,220 96,201 200 3,086 » 5 11,700
Pellcienty b L.08¢ 5,191 2,200 40,0k 5,200 96,201 200 3,686 ® ® 13,700

a. This Table corresponds o Tabre 77 T 3 apaci ¥ i i 3 x

oty datooy ’.{‘abzez gz au:i‘. 3;..: € 22, Appendix B, and the therma’ tonversion capacity correlation in labie 1Y, Appendix B. Here appiied are ihe quantity and
b. Additional installations in the areas when excess capacities are unavailabie in cther areas.

5. HMelric tons per year.

d. Barrels per calendar day.

*  wvata either nll or not applicablea
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Table 3h. Derivation of Thermal Conversion Charge Stcoks for Hypothetical 1955 Operations
(Quantities in Thousands of Metric Tons With Over-all Weight Percentages Applied to Component Stocks) a/f
TI. Thermal Reforming. A1l Programs -

Type of Charge Stock Postulated for Thermal Conversicn in 1955

Virgin Naphtha Virgin Naphtha Total
Crude  Percemt Thermal Crude Percent Thermal

Area Charge Factor Charge Charge Factor Charge Total Assumed

Arsa L 500 5.% 2% * » * 2% 2y
"2 3,000 5.2 156 * * * 156 156
v 3 2,000 5,2 0 » % * 0k 104
L 15,000 5.2 780 =% * # 780 780
"5 11,000 5.2 572w 3 * 572 572
"6 6,000 5.2 312 13,000 23,6 3,068 3,380 3,380
» 7 600 5.2 31 0» ® % 3 3
n g 1,000 5.2 52 * # 52 2

Total P00 5.2 Z0B IO 23.6 T S8 5006

a. Over-all welght perceniage applied to each component source charge, o derive Stock for thermal charge
or other distribution.
# Data either nil or not applicable.

- 184 -
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II. Thermal Cracking, High Octane Rating

S-E-C-R-E-T
Table 3h. Derivation of Thermal Conversion Charge Stocks for Hypothetical 1955 Operations (Continued)
{Quantities in Tnousauds of Metric Tons With Over-all Weight Percentages Applied to Component Stocks) ay

»

Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010015-0

Type of Charge Stock Postulated for Thermal Conversion in 1955

Long Hesiduum Short Residuum Catalytic Gas 0il Catalytic Gas Oil Total
Crude Percent Thermal Crude Percent T[hermal Houdry Percent Thermal Fiuid  Percent Thermal
Area Charge Factor Charge Charge Factor Charge Charge Factor Charge Charge Factor Charge Total A
irea 1 * * * koo 20,0 80 * * # 132 35.8 7 127 128
"2 #* #* * 3,000 20,0 600 #* #* * 990 35.8 35h 95k 963
v 3 *® % # 2,000 20,0 koo 380 39.9 152 280  35.8 100 652 62
N % * » 15,000 20,0 3,000 380 39.9 152 4,570 35.8  1.636 4,788 4,815
LI ® # * 11,000 20.0 2,200 760 39.9 303 2,870 35,8 1,028 3,531 3,531
"6 13,000 45.0 5,850 6,000 20.0 1,200 760 39.9 303 1,220 35,8 W37 7,790 7,775
" 7 * # * 600 20,0 120 # * * 198 35.8 71 19 193
" 8 « #* " 1,000 20.0 200 % #* * 330 35.8 118 318 321
Total Apparent 00 u5.0 B0 H,00 2.0 T80 530 39,9 90 ; %8 371 ; ;
With Orsk Houdry
for Fluid 13,000 U5.0 5,850 39,000 20.0 7,800 2,654 39.9 1,060 10,216 35.8 3,658 18,3588 18,368
Other Stock Distribution
%5 Residuum
ercen
Charge Factor Stock
Area 6 00 W0 90
Total Apparent Do 0.0 30
Wwith Orsk Houdry
for Fluid 13,000 30,0 3,900

a, Uver-all weight percentage applied to each component source charge, to derive stock for thermal charge or other distribution.

3* Data either nil or not applicable,

ﬁ-
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Table 3k, Derivation of Thermal Conversion Char
{Quantities in Thousands of Metric Tone with Ov
1. thermal Cra

ge S s for Hypothetical 1955 Operations (Continugd) )

fppiied o Componens Shocks) e/

1M§smmmmmaammn EEEA
Virgin Gas 0il Catalytic Gas 0il Visbreaker Gas 0il Total)
srude  Percent  Thermal floudry ~ Percent Thermal Visbreaker  Percent  Thermal
Area Charge Factor Charge Charge  Factor Charge Charge Factor Charge Total Agsumed
Avea 1 koo 33,0 132 * » 80 6.0 5 137 137
"2 3,000 33.0 990 % 3 * 600 6.0 36 1,026 1,026
"3 2,000 33.0 660 #* * * - 400 6.0 24 &84 68l
* b 15,000 33,0 k,950 % P % 3,000 6.0 180 5,13¢ 5,130
"5 8,700 33.0 2,870 760 39.9 303 2,200 6.0 133 3,306 3,306
" 6 (With Orsk Houdry) 3,715 33,0 1,226 75k 39,9 303 10,950 6.0 656 2,185 2,185
® 7 600  33.0 198 # #* * 120 6.0 7 2085 205
" 8 1,000 33.0 330 #* #* * 200 6.0 12 3k2 3h2
Total WIS B0 T LEE %09 &8 5% 6.0 TI5 ;00 13005
_ Other Stosk Distribution T = T T T —
Virgin Gas f-’iaiwm'“?ﬁgww
CGrude Percent Houdry Crude  Percent  Visbroaker
Charge Factor Charge Charge Factor Charge
it {With Orek Houdry) 5 250 30 e o ; 7
o 7 13,000 75.0 G
Total 555 330 TG D 1 54723

a.  Over-all welght percentage applied to each o onent source charge, to derive Sto k L
2 Data either oy Poeen it ORID ge, e Ck for thermal chacge or other distribution.
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Table 3. ' Derivation of Thermal Conversion Charge Stocks for Hypothetical 1955 Operations (Continued)

{Quantities in Thousands of Metric Tons with Over-all Weight

IV, Therwal Cracking, Intermediate Program

Percentages Applied to Component Stocks) af

Type of Charge Stock Postulated for Thermal Conversion in 1955

Long Residuum Virgin Gas Oil

Catalytic Gas Oil

Visbreaker a5 OLL

Totai

CGrude  Percent, Thermal Crude

Percent Jhermal Houdry Percent Thermal Visbreaker Percent Thermal

Area Charge Factor Charge Charge Factor Y8  (harge Factor Charge Charge  Factor Charge  Total Assumed
Area 1 * * # 400 33,0 132 * ® * 80 10.0 8 140 140
LI * ® * 3,000 - 33.0 990 = ® * 600 10,0 &0 1,050 1,150
n o3 # * * 850  33.0 280 380  39.9 152 1,00 10,0 ko 72 L1z
n g * * * 13,850 33.0 4,570 380  39.9 152 3,000 10.0 300 5,022 5,022
n g % % * 8,700 33,0 2,870 760  39.9 303 2,200 10,0 220 3,393 3,393
" 6 (With Orsk Houdry) 13,000 5.0 5,850 2,565 33.0 846 1,23k 39.9 ks3 5,100 10.0 510 7,659 7,659
w7 * % % 600 33,0 198 = * * 120 10.0 12 210 210
v 8 % 3 * 1,000  33.0 330 = * * 200 10,0 20 350 _ 350
Total IS0 Lbs.0 3850 .95 330 I8 L 3.9 I,080 T Jo.0 TIW 18796 1,56
Other Stock Distribution
Virgin Gas Oil Long Hesiduum
Urude  Percent Houdry Crude Percent Visbreaker
Charge Factor Charge Charge Factor Charge
Area 3 1,150 33.0 380 = * *®
"L 1.150 33.0 380 =« # #
Dm0 55 112 Dow o Dow
Wi Y, . 11 1 30.0 3,9
Total TO% 3.0 TG 13,00 30,0 3,900

. & T Over-all welght percentage applied to each component source charge, to derive stock for thermal charge or other distribution.
*

Data either nil or not applicable.
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Potential Availability Assumed for Avgas Blend Calculations

I.
Avgas Base Isopentane Aviation Alkylate Isooctane
Thousands Thousands Thousands ~Thousands
Source Units BoI/fF Te/Tf b/ Bbi/ir a/  Te/ir B/ Boi/¥r 3/ Te/ir of BEL/Yr o/ Te/ir b/
U:2 Hydrogenation System % * * * * # 694 "
TyLin cystems
1,606 - 16hL e T2 e #* *
2 Additional Systems 1,606 185 e 730 *i * *
Total Above L Systems B,ﬁlz #% 39 PR ) s % *
3 Additional Systems 2.409 *3 301 *i +,168 #% * *
Total Above 7 Systems mf #a %50 it 7,510 i * *
1I. Gross Yields Shown in the Analyses of 1950 and Future Operations
Avgas Base Isopentane Aviation Alkylate Isooctane
Thousands Thousands Thousands Thousands
gource Units BoL/Ir Te/if B/ Yr a; Tle/ir b/ Bbl/¥r e/IT b, BI/Ir 3/ ©1e/Ir b
0%z Hydrogenation Sysiem % ¥ w® R ) - ) 7 9]
o £ ¢ Systems
ATEV and Ors 1,585 156 200 20 721 81 * *
Gther 2 Lend-Lease Sysiems 1,609 220 203 20 76k 87 % *
Total Above li Systems y 37 Lo3 10 1,585 188 * *
3 Additional Systems 2,L05 285 30k 29 1,146 __.;gz * *
Total Avove 7 Systems Pes Bl oy % 7o 757 * *
7 Standard Systems 5,621 663 703 62 2,683 301 % #*
t‘z., ;’et;‘;r; t;:]é ﬁér“ year:
# Data not applicable.
w+ Data not available. ~ 188 -
S-E-C-R--T
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APPENDIX C

Comparison of Intelligence Estimates for the USSR
1950 Data for the Natural Petroleum Industry

Beglonal Productiomto Refining Facilities, and Refining Operati:n:

Tntroductory Nots

The annotated tableg of this Appendix serve to compare and correl:i: the basic
1950 data of the foregoing text with various corresmonding estimates j.:z:‘cfenendently
derived by other intelligence groups, primarily referring to the estimates of this
sort recently made available by another or second agency directly infﬂf::;;s,’ated with
the oresent agency in the intelligence community here involved. y 1f ;12_6_/ The
tﬂi)les specifically pertain to this prineinal or ﬁrimary objéctive as 7t liows:
Table 36 refers to the estimates of crude oll productionsby rezions; Toile 37 re-
fers to the estimates of installed rei'inory capacities; Table 38 refer: to the
estimates of refinery,productionsa

The present study of future Soviet refining votentiale is baqed upar the
estinated 1950 data shown in Tables 36, vj?& and 38. As thus shown and! coplied
in the subject text the estimates for regional crude oroducticn and installed re-
finery capacity were directly demi.ved from two vrovisional grevorts mrccodging the
present in the éorrela'ted series of papérs, CIA/RR PR-17, ™mtroleum in ihe Swiét.
Biec, I-B, Preduction and Exploretion of Petroleum in the USSﬁ which duvzlons
the estimates of regional cm;h- product;ims with estimates ;f correspoi:iing
futwe (i.e., 1955) nroductioms included (cf. Apnendd.:?es Ay By C of Pay:r B);

’

and I-C, Refining of Petroleum in the USSR which develops the refinery -apacity

estinates. In contrast to the three sets of estimates thus noted, two Zor

= 189 =
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reglonal crude pi‘oductions and one for installed refinery capacities, =il esti-
wates for future refinery inst.aﬂlat.i;ms. and likewise all estimates fér wre 1950
and future potential refinery productions are initially develoved in t: nresent
provisional pager of the series, i.e., in I-D, Smeﬁr of Possibilities 7r:d Poten-
tials in Future Petroleum Refining in the USSR. The follo.wing' comoariacns are
here included in tabular formy because of the importance of the estimatus originl%
ting with the second intej.l.ligence agency as above noted, with these es“,i.nate“s made
available subsequently to the final prenarations of Papeﬁ B and C. Tz come
parisons aopear to show that the second agency est.imam;s are generall: raconci-
lable with, and in the same order of magnitude as, the nresent agency catimates

if the respective values are resolved as applicable groun totals-

Approved For Release 2002/886EBTEDP79-01093A000200010015-0
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Table 36, Natural Petroleum Production in the USSR
Intelligence Fstimates of 1950 Regional Productions

Thousand Feiric Tons

Productive Regian or Other Area

Carpathian (Western Ukraine)
Eastern Ukraine (Summy-Romny)
Ukraine SSR

Volga=Ural
Kama _
Second Baku
Pechora
Sakhalin
Crimea
Kuban=Maikop
Grosny
Daghestan
RSFSR

South Georgian
Baku
Soviet Tranacaucasia

Kirghis
Uzbek
Tadzhik
« Southeastern Soviet Central Asia
Turkmen
Emba
Soviet Central Asia

Total USSR 3/
Kuban-Maikop
Gro

zny
Daghestan
.Soviet Cisoaucasis
Soviet Transcaucasia
Soviet Caucasia
Crimea
Ukraine SSR .
. Western-Southern Regions

Second Baku

Pechera

Sakhalin

Soviet Central Asia
Eastern Regions
Western-Seuthern Regions
Total USSR i/

*  Tootnotes Tollow on p. 152,

:1915

‘ say:_c.,ggp;algD
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elfersnce: -
“Prasent  gecond

Plan a/+ fAgeney I/ Agency g

‘ 305
%25 3’% %00 &

11,200 10,000

25 o]

..9,190 N 10,400

k8o -Loo

) 820 1,100
= 8 £/

5,310 2,520 2,500

2,045 2,800

600

17 % 15 1%3 15;/
. 000
b CR 15,000 o/

80
1,066
: L

TLEE g/ 1,255 15700
51034 1,200 2,000

1,200 1,220 1,100
"!f”ﬁﬁy 5E L

35:LL5 37,500 38,000

jmy 3% 3By
s ) B 9% 2
Y5 33 Foos

"y 1,525 10,00
o '93190 hBO bOO
820 1,100

: ' 3,6
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& 1950 goals projected in the Soviet Fourth Five=Year Flan. Cf. the o relabed
provisional paper CIA/RR PR-17, Petroleum in the Soviet Bloc, I-B, Produciion and
" Exploration of Petroleum in the USSR: Appendix A (Table 2); Appendix E (Ssction

2: Table 3, TaMle 3A; Section 3: Reference k (1), k (2), k(8) )o For = different
wealtaws ¢f ibe TouriheTimeTesr Pian, cf, ibid.: Appendix B (Section 2 Table 3,
Table 3A; Section 33 Reference a (8) ), =~

b, Regional D;'oductiori estimates anmlied in the present series of orov. s onal -
_ papers whicl’x. ;bmprise CIA/RR PR~1T, ?etroleum in the Soviet Bloc, OCf, :bde as

in i‘o'otAnoteva abo.voi: Aune.n‘c?ix A (Tabic 1, Table 2); Anﬁendix B (Sectio: ©; Textp
Table 3; Table 3A; Section 31 References a (20), j, ki{l), k(2), k(7), (1), x(21) ).
‘nu.csa eati;n‘tea are escehtiany based upon the meportsd "Plan® fulfillm:nis, c;omc
lated with pn:oawar statistics (mostly for 1939) believed to be authentic. The

1939 regional prodnction values are commonly accented as sufficiently accurate,

are frequently recorded with insignificant variations, and ars often rerorted as
"actual" elthough this designation appears to involve unfertunate cholcc «{ terme

in that no record of “official" Soviet governmsnt con!.imgté.on 11; nreserily known.

¢, Intelligence agency estimates mostly based won an orratic sequsnce ' annual
praduction percentages, variously remorted and usuaglly referrad %o annusi srodues
tion values of earlier date. The percentages collectively fomm & t:!emﬁ?‘:‘?i.:d chain
extending over a several year period, and the darived sstimatas for 195C - mear to
1nvolvd? comrehensive even if not exhwétive analysis of them. i/ The .¢ults of
this analysis ad of the mstindplogy per fo;ztnotm b abowe seem to be geiccally
cdmpitible within the par in of daviation fo be exmecied, For summaries of
additional regional production estimates, cf, ibid, as in fco?.noﬁgs >a abe v Apnendi:

- 192 =
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B (Section 2; Table 3, Tahle 3Aj Section 3: References k(1h), k(18)Y

d. Data not broken down by areas,

o Cf. footnote £,

£, No accounting appears to be made of ﬁhe Crimea and South Georgian pfcx:u:t.ions
ae?arat.ely; values lfor these regions are prasumably iﬁvo&ved in the total: ilesig-
| natad by footnote e,

g€ Exclusive of the small production possible from Kazak SSR in this pror:z:tive
region.

h, For all of Kazek SSR, mcluding.t.mlsmall production possible from Ka::!r in
the Sa;xtheastem Soviet Central Asia pegion.

i, Intelligence estimates gener;ly range from 37.5 to 38,0 mi1lion metric tons
for the total 195()' produc't.im of natural r;mtroleum in the USSR, ‘I’he:sa valw s are
in mn£ cases aonlied as repiesehting erude oil only, bub the cuestion is = mpli-
cated by the possibility that natural gas ﬂums - probably liquids in th: .ypieal
’in;tmceg but sometimes ewen the true gases - may be i&lu@d in the gemeiallzed

produgtion reperts released by Soviet and other sources. For summary of .sortant
‘data relating to 1950, cf. ibid. az in footmot.g o avoves Apvemdix B (Sseiirn &g

| K (9)
Text, Table 3, Table 3A; Seation 3: References k{7), k(8)/ k(11), k(13), i 1k),
k(18) D

Jo Including the emall production of the Crimea region.

- 193 -
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Tatle 37, Comparison of Estimates of Charge Capacities

. USSR Natural Petroleum Pefineries Essentially as of

Crude Distillation and Thermal Conversion (Cracking, teforming) "=, .

1950

to

Thousand Meirie “ons ver Year

I, Basic Data a/

esent Agency 8/
ﬁs
' M&%ﬂ .
Site Cruds raal

Sncond Acersy af
Bas:s

Midyear 1952
s o 1B/

#  Footnotes follow om Poi97.

= 19 -

Drogobych 360 L8 360 o
Odessa 250 238 048/ 250 ;g_’_’é
Kherson 0 238 0 250 o/
Osipenko 0 237 0 o¢/
Tuapse 2,000 0L 2,000 500 §/
Krasnodar 900 0 £/ 1,000 e/ 3003/
Batum - 3,300 785 2,000 480 of
Orozny 6,100 2,557 7,000 B/ 2,300 o/
Baku ' 15,750 1,679 15,000 &/ 2,900 of
Makhachkala 90 0 VY 0
Krasnovodsk 1,020 1,040 1,020 500 3/
Nebit-Dag 250 k/ 09 20k o0¢f
Cheleken 160 0 03/ 0
Ourev 600 528 550 & 730 of
Iskine 77 ] 0¢ 0
Stalingrad 200 Y 0 4f 0
Orsk 1,500 570 1,500 300 o
Chkalov - 0 1,000 0o (¢
Saratov T 1,800 2,343 0d/ 2100 8f
Kuybyshev "0 1,000 1,000/ 420 e/
Batrakt \ 200 0 0g/ 0
Sysran 500 W2 2,000% 35006/
Ufa 1,500 A8 +000 by o/
Ishimbaevo lno 0 31,0008/ 0
Sterlitanak 530 22y, 0 n/ 0 g/
Tuimaze 0 570 0 0 n/
Kasan 160 o 0 ¢/ 0"
Krasmolcamsic + 200 of 22e/ 300p/. Og¢f
Chusovskiys Gorodki 265 of 226 o/ 0eg/. 09/
Molotov sh5 of Lo/ 0/ Og/
Ukhta 250 0° 25 0
Moscow o 620 380 0¢d/ 7008/
Yareslavl (Kemstantinovaki) as 190 5008/ W0 e/
Gorki 600 bz 630 o¢g/
- leningrad 100 226 og/ oe/
Eastemn Soviet Central Asia 1,750 of LWz of _3We/ _0O8f
Fargana 1,1%0 o af 0ef Oe
. Vannovskaya 0 é g/ 130 E/{ 0 g“?
Kim 300 of e s/ og/
. Stalinabad 300 of af 0s/ __0¢gef
Komsomssk 605 of 158 ¢/ 6008/ 250 ¢
Khabarevsk 5U5 o/ 158 o/ 550 é 250 5;’;
Mikolagysk 0/ i8¢/ 0 0/
Olcha 90 o/ 0o/ 0 gf 0
Lviow ks o 0 0
Tiflis 20 o 20 o
Dearhinsk 50 o 150 of 0
19 Minor Sites ) 393 9/, o baf O
Total USSR Lk, 920 17,30 42,hko 32,930
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Trousand Metric Tons per Year

IZ. Sumsary for Crude Distiilation Chargas Gapacities

Sites I Estimates Estimate Differences
Rubioen Present Ageney 1 Agency Percentage of
Present Second Present Secord
L Proseat Secoad hgensy Aguiioy  LgenSy Lgency
Category Ageney Agency  Quantity Percent Quantity Percent Quantity Total Total Value Valse
Kajor Different a7 » 6,802 15.14 ‘% = 6,802 1510 16.02 # #
Hajer Differant & i » [ 750 177 750 1,67 1,77 » ®
Hajor Different Iy I 5,802 pESTH 756 .7 8052  T3.WT .25 - »
Mines Different ig 9 393 0.88 0 0,00 333 9.88° 9:93 * s
Total pifferent 38 T 7,395 36.02 750 .07 o " 15,38 # *
Total Different 38 % T o 16, ¥ S Py 08 . 1695 ® *
Tetal Different L 1 * 2 750 .77 750 1.67 1,77 ® *
??”?%fﬂfemg jf I 7,195 83’5-52 750 177 ol : Y5 1 5 #
Cerrespending 2 23 3 025 3,56 Is3 650 98.23 3,9¢€ 8,83 9,38 10,51 9.51
Total 55 b 320 0000 E2ES 100 ; 5% 5W 552 54

# T Bata not applicable.
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Table 37. Compariscn of Estimates of Charge Capacities (Centinued)
USSR Natural Petroleum Refineries Essentially as of 1950
Crude Distillation and Thermal Conversion (Cracking, Reforming;

Thougand Metric Ton: per Year

11X, ol
Crude
_SBite
Drogobyeh
Odessa
Twrow
Borislav
Minor Sites
Uh';;m Area
Tuapse
Eraspodar t/
Grosny
Makhachicala
Armavir
Astrakan
Ciscaucasia Area
Batun
Baku
Tiflis
Mirsaana
Transcaucasia Area
Kxrasnovodsk
Nebit-Dag
Chaleken
Ourey
Iskine
Stalingrad
Novobogotinsk
North and East Caspian Ares
Fergana
Vannovskaya ‘ 0 750
Stalinabkad : 300 0
L Minor Sites £0 ]
" Central Asis Area 1,00 ) .58
orsk T e T
Sgram 3,600 o
Ruglspratoo v L0 1,000
Batraki 200 o
Syzran £00 2,000
Bfa ‘ ' 1,500 4,000
Ishimbasvo L0 1,000
Sterlitamak 0] 0
Kazan 160 0
Krasmolcamal 200 300
Chusgyakiye Corodki . 265 0
Moletov =45 0
khte 250 €50
2 m.morE Sites : 300 Y
astern Volgaolral Area 50 18,650
B s
Yeproslavl (Konstantinowski) s £00
Gorki ' 6Co 600
Leningred i00 0
Dserhinsk 50 150
CJ 15 0
Western Volga-Baltic Area o0 ~THER
Komsomolsl & JB5\{1&;' f:‘ggg
Khabarovsk 545 550
Olcha , 90 (3
2 Minor Sites - 198 - ho
- -7 Far Raat Arves
TOTAL USSR

M
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& l Qeneral Rotéao :

These comparative data summarize two sed of estimaies of patural patroleun
reéfinery capacities in the USSR, One set is as developed by the orescnt agency
in the panerdesignated as follo{vs in the present series of provision:l repvoris:

CIA/RR PR-17, Petroleum in the Soviet Bloc, I=C, Refining of Petrolewm in the USSH.

25X1
The other set is as quoted orally coor-
dnated with the present, 15/ These datal are wrcerstood to 25X1

be ‘ba.sed unon conclusions dra.fﬁed iny files and partially vublished i = series of
information memoranda, lz/ Ths comparison i.s\primar;i.ly concerned with @s;imate,d
charge ratings in 'I’é/!r (thousands of mtrick tons per year}, referring So erude
disiillation facilities and thermal conversion systems, It is ncted that the ladt:
» are presumably restricted to cracking and te a lesser extent reforming in the ease
of the Soviet Union,
The two sets of estimates differ c&m‘xiderably in details by’s‘ites:; It is
#onaremt, however, that these differences result because of variation i ths
1ntarpbatation and evaluagion of data, and not becmmse of esseniial Gillsrence in

range and content of the many reports used as basie of analysis. It %3 indie

25X1 cated shat congider their own estimates to b as defie

* nitive and conclusive as pos=ible under the circumstances, and furthe: considse
that they have analysis programs in progress to result in revisions with the same
status. In contrast t.o this, the present agency analysts considsr all such esti-

+ mates to be no more than tentative va.lujea at the pre;mnt lime, and hav: internretsd
the available da%a %o derive estimates somtims\varying from those ol the secamd iy

= 197
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The present agency has reviewsd Te perTrnentintetiipanse—sdnis conclided

that there is some basis to suprort, and no firm evidence to refuie, the variously

. similar and different values shown in the two sets of estimates. One rcuson for
variance appears to result 25X1
-} v
25X1 The tabulated data show the com=
parison between estimated chirge capacities for crude distillation and thermal
25X1 conversion. Alt.houghl estimates appear to be referred o a date

later than the basis of the present agency estimates, this differance i date does

not account for the major differences in values.
For the cru;le distillation charge capacity ratings in the USS2, %h: estimatad
total values seem to be compatible within the range of accuracy to be aimeoted,

* considering the confusion, contradictions, and fragmentary characier ¢ the availabis
intelligence. The pre;ent agency total is 44,920 Te/Yr as commarsd te ‘tﬁe second
agency total of L2,Ll0 Te/Ye, giving a difference of 2,180 Te/¥r. This difference
is a net valus resuliing from more considerable differences in the detiils by sites.
The detall differences are comvensating in part, and they consisti of tarce general
types, namely: (1) variations in capaciiies derived for the 23 sites 'duigh corre s-
pond in the bvo sets of estimatéas; ‘(2) variations due %o eapacities derived for 18
major siteg which do not correspond, irhere 211 but ane of these major aiies are
restricted to the present ageney estimatasy and (3) vaﬁamaha duz to wapapities
derived for 19 mimpr ui@ea, all restricted to the present agency esti&:z.*arxs,, Fool =
notes in the attached table explain the najor reagons for the value di’forences at
particular sites, The differcnce Setween totals is equal to 5.5% of thz vresent
agency total and 5.8% of the cecomd agency totale |

- 108 o
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“For orude distillation charge capaci:bies at the 23 corresnonding siies, the
: ) '

aggregate Ls about 847 of the total in the present agency es-timatezé, ard about 8%

of the total in the second agency estima;teso

aggregoie exceeds 25X1

the present agency aggregate by 3,965 ‘Is/'ﬁ'o The difference constitutes 10,5% of 25X1

the present agency agpregate, 8.8% of the present a.gency total, 9.5% of [ ]

|:|aggregate, and 9.3% of | [totals The two sets of esti=

mates for crude diatillation charge are it.herefore not only reasonshly c;-::zmpatible
with respect to totals, but also with respect to the aggregates of detzil values
at 23 corresponding sites, where these agmgates in turn constitute moat of Che
respeciive total values,

For crude distillation charge csmaci;ciesat the 18 major sites which do not
correspond, the aggregate of values at 1? places in the present agency sorrelation

18 6,052 T/¥r more than the:lvalue at the remairing or 18t: site,

This difference is equal to13,5¢ of the present agency total and 1l.3% ¢ the

total,

For crude distilllatfon charge cmacift.ioa at the 19 minor sites not represented
in the :lcomlatim, the egoregate of the present agency viliues is

393 Te/¥r, constituting less tham 1% of either total.

Inasmich as thel |do not eonsider their ¢thermal conversion
{

eapacity estimates to be somplete, whereés the pressnt agency estimates are tenta-

tively derived for comvlete coverags, thg two sets of estimates have no commarable

basis in this respect.

< 199 =
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25X1 bq [considers this co:rpi]%ation of thermal charge capaciiy to he
fuentatiw. and incomplete,
25X1 Ce | |considers the availabila data to be insufficient for coafirmation
of existing facilities,
25X1 d I:Iconsiders the availaﬁ;\.e data to be insufficient to establish the

status of facilities although the faciljitiea are admittedly possible,

e, D:!.veréence from the Present Agency value appears to arise from diffsrences

in judgment and evalvation of available: data,

£. Present Agency has been unable to tind firm infersnce of conversics facilities

at this gite, and believes thatan existing extensive road oil and asphalt plant

%)

has been'calied a cracking plant t.hrongljx error,

go‘ The decrease from 3,100 to 2,000 amj:ears to be a matter of arbitra:y estimate,

to account for possible obsolsacence of:old equivment and reflect the soer condi-

tion of installations .in situ as indica?ed by photog!"é.}:’hﬂ' tén years o},

h. The ;,ncrease above the Present Agemjy value amnears to bs a matter of arblerary

estimate, to account for unconfimed repiorts of mow construction where n:ristence

of ths new coﬁstructim is sometimes ind_iefinitely indicated by reportec novements

of ofl, | |

25X1 fo.[  eonstders the availabl; data to e insufficlent o ccafim te
presgzxrt._.ezcistence of facflities oven thojugh former existence 18 adwditodily wossible.

25X1 Jo It appears that the :ldc‘)es‘ }Qot‘incllmde a value‘ for lend-lzase ther-

mal conversion facilities,

ko This value 48 based upnon ¢ld inatall?tiona and cenciusion is _25X1

that the current status is doubtful,

- 200 -
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1, considers that later data have been 1nsSuliicient {3 8T PHoire

lier reports of existence,
Be |:|omits accounting of facilities, even including those k.wm %o

have been installed by Lummus and Alco,

n,| |conaiders the available data to be inzufficient t» econiiim the

present existence of facilities even though definite cosstrustions have .o n planned
in the past,

0o Present Agency believes that daba are sufficlent for reasonably consisient esti-
mates of the total eapacities by types in the Kama, Eastern Scviet Centroi Asia,

and Soviet Far East Reglon, but that the compénent valuss are éouhtful &7 martie
cular gites,

Po [ |ronsiders the available deta to be sufficiert to sstat ih no
Kama Reglon ecapacity except as shown.

2. Prasent Agency does not consider the available data to be adeguate fop éstia

mating themal eapacities by siies in the Eastern Soviet Central Asia Re.lons

r<,| considers the available date 10 bte sufficient to =statlish pm

v Easterm Soviet Central Asla Region capacity except as shoun,

8 Ne more than 1,000 BFCD (S?OsQOOvmtmc tons ner yoar) at zny one siic,
t. Corresponding crude distillatien capacity estimates are currently gl as

follows in a fourth sources 19/

Site " Capacity
Tuapge 2,000
- Krasnodan 1,000
Grozny 6,700
Batum 3,055
Baku 15,000
- 202 -
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Tevle 38,

Comparison of Estimates of Soviet Refimed Product Yiolds
Yariously %pgrted ami Galmldtsd an ?gtent).als Derimd from ﬁatural Pat-mlemn in 1950

Estimated Groas Refinery Unlt Yields smd Corrslated lata

i

Lining on Magis ef
Cherge of Total Cruds

Quantity Total Produets

_ Refining Process and Gas Less b/ 2,90
kxtraneous Material Loss in

Refining #
Product Distribution Less ®
Loss Total 7,508
Total Gasoline Bsse and Blend

Stocks 16,679
Total Intermediate Uistillate :

Stoeks 9,679
Lubes and Residual Stocks 1h,20%
lubes, Residuals, and Grude for

Consumption 3

Crude Charge or Other

Potal Shown 37,500
Crude Material Loss Before

Refining 1,500
Crude for Refining and =
Consumpiion 36,000
Crude Consumption Before

Refining 375

Crude Available for Refinery

Charge 35,625

Peroent Gsseous

7,8

*
#

78
23,5

25.8
7.9

100,0
_bo
96,0
2.0
95.0

*

By %k R

30.9

28.0
b1.1

100,0
#
#
#

#*

Refining on Basis
of Cuarge

2,850

3,206
30,017
33305
*

35,625

#*

#

*

it

mvamblo o not applicable to the correlation.

¥ Jata elther
## Footnotes follow on

) Nen-
Parcent (Gaveous
Quantity Total Produets

8.0 »

1.0 #

. _ #
28.1 30.9
25,5 28.0
37.4 511

# #*

100.0  100.0

#* #

# *

L 3 *»

* 202 - ¥

3.1

Presant agency Estimates afus

Distribution om Basis of
CGross Nom-Gaseous Preoducts

Aseounting of Non-Oaseous
Potroleun Produets

Ayrilable fpem Paf

Quantity Total
# *
* %
%% 220
9,817 30.3
8,896 27.4
139058 10,3
2 b
32,139 100,0
#* #*
® #
# *
* #*

Kot
Percent Available
Prodncte

#
*®
®
*
30.9

28,0
.1

100,0

~C~B-E~2
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Total
Crude
Quantity Available Production

2,850 7.9 7.6

356 1.0 1.0

1.8 1.7

‘5"’855 16,7 10.3

9,817 27.3 26,2

8,896  2k.7 23.%
% #* )

13,433 37.3 35.8

36,000 100.0 96,0
# # #*
* # %
* #* *
% # »
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Table 38, Comparison of kstimates of Scviet Refined Product Yields (Continued)
Varjuusly Beported and Calculated us Potentiais Derived from Natural Peiroleum in 1950
(Quantities in thousands of Metric Tons with Weight Percentages)

25X1 II. Present]|  |Agency Bstimates of Refinery Yislds g/#w
Present Agency Estimates 25X1
Percent Percent
Refinery Total Crude
Guantdlty Charge Produciaocn
Refining and Distribution Losses 3,854 10.8 10.3
Refinery Consumption of Residual Fuel 0il 1,069 3.0 2.8
1oss from Availacility by Refining 5,523 3.8 13.1
Gasolines 3* * *
Ligroin 4/ * ® #
Total Gascline Stocks 9,817 2o 252
Kerosene ® 3 *
Diesel 0il * #* #
Total Intermediate Distillates 8,895 25.0 23.7
Motor Fuel d/ 7 * ¥
Tubes - w® 3 *
Besiduals and Other # * *
Total Lubes, Residuals, and Other 31,989 33.7 320
Refinery Charge m 100.0 95.0
Total Crude I roduction 37,500 * 100.0

¥ Data either unavailable or not applicable to the correlation.
#x Footnotes follow om p.
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8. Qeneral Notes for the Present Agency Fstimates.

The subject estimates wers darlvegi by the present agency and then pplied in
the series of provisional reports or papers collectively called CIA/RE FR<17,
Petroleum in the Soviet Bloc. The estimates were primarily developsd in two papers
of this series as follows: the present paper in I-D, Survey of Pcssi'c-?.lities and
Potentials in Future Petroleum Refining in the USSR; and a paver in I. iy Soviet
-Bloe. In the designated I-D the various refinery yield percentagas w: wc estanlish .
wpon the basis of technology generally contained within three caievorizs thus:
technology applicable to the capacities and process : acilitios estimaid to be
present in the Soviet refineries; technology with respect 4o nracticatle ylelds
obtainable by means of the Soviet aistillation and conversion refinery processes,
applied to the crude oils having the qualities reporicsdly, probabiy, <~ reasonably
present in the USSR; technology as reported for actual Soviet refining Qoera.tionsg
with plausibility checked by correlating with US prectices.

i‘héoe simplifying generalizations wsre next assunzd as Iollows, isn order %o
awly the sewsral refinery unlt ylelds and thereby dowvelon the o:.xarna::.ll, nroduction
vercentages, As a first generalization the estimate ¢ total cﬁd&a nro:c iition was
considered to be the charge to refining., As a second, the gross prod: :iion yﬁ.elé;s
wei‘e calculated from the separate refinery units, and the over-all pre:ustion of
a stock vwas calculated aé the total of the unit gross ylelds of that T7us of steck.
As a third and last generalization, base and blend stocks were shown v engine
fuels such asgasolines, "tractor" fuels, 'Diesel i‘uélf.g Jot fuels; and o aecounting
was shown for the 'finishéd engine fuel bleﬁds (some cf these finished -+lands would

@ zm‘ @
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“degically utilize hydrocar;:m\ stocks not: derived from natural erude oil . In IVeA
a8 designated above, and as here sumariged in the two parts of Table 3, probabls
and plausible loss factors wera derived :!so as to estabiish, first, a protable re=
duced quantity of crude oll available for refinery charge, and second, “}s proba=
ble reduccd and net ‘quantities of pet.roleﬁm products‘ availabie for con:sumption
after accounting for a plausible over-all refinery consurmption of residusl fuel
al), It is assumed in the present analyses that an accounting for finj shed engine
blends would have insignificant effect upon total values,
bo - This lo8s constitutes a typical difference between non=gaseous procacts and
ﬂte.original crude charge, The loss is mos3tly comosed of the refiner- cr tail gas
x which serves as fuel gas in thes usual case, The remainder consists of ncwma). mater;:
losses ﬁuch as in carbon deposits and sludge waste, The calculated losu factor of
7.8% is rounded off to 8% in auplying the data for net ylelds (ef, IV=i a3 ds-

signated in footnote a above). : 25X1

¢29?,
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agency estimates are at least in the same order of maznitude. The nresgxt agency
estimates were derived as plausible and probable valuez upon a technols 7ical basis,
and there would probably be suffieient Nexibility in the Soviet refinizg facilitie
to produce yields as shawn in the seeondngency'eatimateso

d. Reported Soviet petroleum product specifications chow that "iigroir™ is a
naphtha blend reasonalily classified as a heavy gasolive; and that "motc: fuel” is
a heavy or mariﬁe tyne of siesal fuel containing heavy gas oil snd resiiual stocks,

probably to be classified in the residual group of products Jor compari sca wth

the present agency estimates. 20/

= 206 =
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APPENDIX D

USSR HOUDRY SYSTEM REFINFRY FLOW DIAGRAMS:H

Material Balances and Iiquid Volume Correlations

Plant Noo 1 (Gurev) o

F'i.mt. Noo. 2 (Orsk)

Plant Noo 3 (xuybyapev) Original Propesal
Plant No, 3 (wayshav) Suonlemntax;; Proﬁosal‘

©lant Noo I (Xrasnovedsk) Original Proposal

Plant No, L (Krasnovodsk) Supplemsntary Provosal

Nomerical data are either nil or not apolicable where omi!
1n the tabulations in these figures.
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SECRET

‘THERMAL REFORMING UNIT
Materinl Te/¥r | BPCD | Lis /Gl
Taobutane o i
Normal Butane a4 o8| 4m GASOLINE SULPRURIC ACID TREATING UNIT TREATED GASOLINE RERUN UNIT
CRUDE DISTILLATION UNIT s sae| 08| 505 Material - [ re/ve [BPCD [Lbs /Gal [[Material T T me/ve [BPCD | Lbs fOal
Light Blend Stock (C4) 208 > [Treated Reformed Gasoline Tane8] 1703|632 ‘Rerun Reformed Gasoline 407 | 1088 | 630 |y
Residue Gas o Process Loss 3600 N Rerun Reformed Polymer Fuel Ol | _714| 15| 631 (3
Retomed Gl (05-+) ) Reormed Guoline €3+ Chargs | 718 Tratod Retoed Gusoline Chasge|| 7788 78 | o2 L
Reformed Residue o] 9| wos P “Treated Cracked Gasoline woot| 1900 63 | Rerun Cracked Gasoline Ta0| 178 | 62 =
ol Procus oz e Procns Lo \ n‘m} g [ it el PN Bl [ Bl
Buguruslan Crude Charge 9,000 Reforming Distillate Charge 106740 2430 | 631 Cracked Gasoline (C6+) Charge {10051 2285 633 Treated Cracked Gasoline Charge | 83,604] 1900 | 633

PLANT PRODUCTS

Material

PLANT CHARGE
Material Te/¥r | BPCD | Lbs /Gal
Bugurusian Crude 460630 | 9000 | 135
Light Blend Stock (C4) wen | s | 50z 806 Te/Yr 252 BRCD
‘Total Plant Charge w8241 | 9501
5805 Te/Yr 252 BECD.

Te/¥r—Metric tons per year (design rating)
BPCD—Barrels (42 US gallons each) of liquid per calendar day
—Bquivalent liquid density (pounds per US gallon)
Liquid volumes and densities at 60° F

Lbs /G

GRIL15 CIA, 652

THERMAL CRACKING UNIT

—>

.
—

Material eyt |50 | Too/Gal
Teoutane o] s am
Normal Butane ims| o am
Butenes sois| 1w sos
Light Blend Stk (04) Tam|
Residue Gas 0

Cracied Gasline (C5-) o1 | 25 e
Cracked Residue mou| s | e
Total Products Sman | oo

Reduced Crude O Ty Py

/09 : CIA-RDP79-01093A000200010015-0

Isobutane
Normal Butane
Butenes

Thermal Light Blend Stock (C4)

Thermal Gasoline Treating Loss

Total Products

SOVIET LEND-LEASE HOUDRY PROJECT BADGER DESIGN DATA

MATERIAL BALANCES AND LIQUID VOLUME CORRELATIONS

Plant No. 3 (Kuybyshev)
iginal

roposal
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'SOVIET LENDAEASE HOUDRY PROJECT BADGER DESIGN DATA

MATERIAL BALANCES AND LIQUID VOLUME CORRELATIONS

oo >
” Pp! For Release N o
THERMAL, REFORMING UNIT SECRET
Materal
Methane
Ethane
Ethene.
Propane f
m i Plant No. 4 (Krasnovodsk)
u !
Normal Butane inal Proposal
Isobutene I
CRUDE DISTILLATION UNIT Normaal Butenes
Material “Tef¥r | BPCD | L Gal e
‘Straight Run Residue Gas o780 Polymerization Charge Stock
Straight Run Gasoline 2 589 Residue Gas ‘GASOLINE SULPHURIC ACT
Reforming Napbtha aes| 200 65 Reformed Gasoline Material l |
[ CHARGE Reduced Orude mas| 120|145 Reformed Residue “Treated Relormed Gasaline
[ eatora “Tojve [BPCD | T9/681 | | Total Procucts 07| 9300 Total Products Retormed Gasolne Treating Loss
[ ebi-Dag craae s toow0 |77 _|—»| Sou7m0 Toom | it Retorming Naphtha Charge Reformed Gasoline Charge

Te/Yr—Metric tons per year (design rating)

'BPCD—Barrels (42 US gallons each) of liquid per calendar day

Lbs /Gal —Bquivalent liquid density (pounds per US gallon)
Liguid volumes and densities at 80°F

GR1112 CIA, 652

PLANT PRODUCTS

Cracked Gasoline
Cracked Residue
Total proaApProved For

L———>{ Reduced Crude Charge

| o

Material Te/Yr | BPCD | Lbs /Gal
Meinane W se| 2
Einane sost| wo| an
Eihene | n1| e
Propane a0l 62| 42
Propenc o] s | 43
Tabutane a0 e am
Normal Butane | 3| am
Lobutene sam| wo| 5w
Normal Butenes | G ms | sa
Fentanes w5 ma| s
Polymertation Charge Stock | 3549 11340
Residue Gas o

624

524
2/05/0!

745

PHOSPHORIC ACID CATALYTIC POLYMERIZATION UNIT

——

: CIA-RDP79-01: 093Ag)gew 15-0

SECURITY INFORMATION

BPCD | Lbs /Gal
Residue Gas >
‘Normal Butane a8 —p!
‘Polymer Gasoline 557 !
Total Products
Methane 250
Et a1z
Ethene ann
‘Propane 425
‘Propene. P
Isobutane an
Normal Butane s
Isobuten 508
Normal Butenes 7100 501
Pentanes 8| 0| sa
Charge Stock | 12364 [13590

Material Te/Yr_| BPCD | Lbs /Gal
Straight Run Gasoline war| oo 5w |
Reformed Gasoline Blend a0 1041 | 3
Cracked Gasoline Blend 1067075 | 3906 | 614
Fuel O 81

Total Liquid Recovery

Residue Gas

Total Stock Recovery
Reformed Gasoline Treating Loss
Total Produc

1s
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